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Diesel engines are basically simple and 
robust, but long life and trouble-free 
service depend on proper maintenance 
schedules. To provide world-wide service 
for fuel injection equipment, C.A.V. have 
established a network of depots and 
service agents in which fully trained 
mechanics using special equipment and 
test apparatus maintain C.A.V. products 
at the high standard of efficiency set by 
the manufacturers. In Great Britain 
alone there are over 120 of these depots, 
whilst similar facilities are provided in 
over 100 countries overseas. 
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PLANETARY HOT-ROLLING 
MILL FOR STEEL STRIP. 


WE recently had the opportunity of seeing, in 
one of the shops of Ductile Steels, Limited, Short 
Heath, Willenhall, Staffordshire, the first planetary 
hot-rolling mill to be installed for normal production 
purposes. Pilot mills, operating on the planetary 
principle, have been built in the United States, but 
the present mill is the first in the world to be put to 
work on a commercial basis. The mill was built for 
Ductile Steels, Limited, by W. H. A. Robertson and 
Company, Limited, Bedford, under licence from 
sendzimir, Limited, 75, Grosvenor-street, London, 
W.1, who were also responsible for the design. 

The planetary mill is completely unorthodox in 
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The basic principle of the planetary mill is shownin 
the diagrams reproduced in Figs. 2 and 3, herewith. 
The work of reduction is carried out by a relatively 
large number of small-diameter work rolls, equally 
spaced about the circumferences of two heavy 
back-up rolls. The back-up rolls, with their asso- 
ciated work rolls, are mounted, one above the other, 
in housings, the complete stand somewhat resembl- 
ing a four-high mill in appearance. The back-up 
rolls are power-rotated in the same direction as in 
a normal two-high stand, that is, inwards, when 
viewed from the entry side. The work rolls, since 
they are mounted at the circumferences of the 
back-up rolls, and in contact with them, rotate in 
the opposite direction, and as the slab is fed towards 
them, they roll down the end of it in two arcs, one 





above, and one below the slab. The mill works, 
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Principle, and possesses some unique features. 
Whereas, for example, the reduction of cross- 
sectional area per pass in any conventional rolling 
mill is generally in the region of 20 to 30 per cent., 
With 50 per cent. as an exceptional figure, a reduction 
of 90 per cent. in one pass through the planetary 
mill is normal practice. The degree of accuracy in 
the finished product is also extremely high; a 
30-ft. long slab of steel rolled in the planetary mill 
shows a maximum thickness variation of 0-002 in. 
from end to end of the finished coil, and in any part 
of the width of the strip. The possibilities inherent 
M the production of hot-rolled strip to such limits 
of accuracy are obvious. 




















lf Slab Furnace 


therefore, by a rapid succession of light passes, 
concentrated in a very short reducing zone; each 
pair of work rolls, in its passage, actually effects a 
reduction of about 0-015 in. in the thickness of the 
slab. The slab is fed into the planetary stand by 
a pair of push rolls, of orthodox pattern, which not 
only provide the required power feed, but also effect 
a certain amount of initial reduction on the slab. 
At the delivery side of the planetary stand there is 
a further pair of rolls, also of conventional type, 
which gives a planishing pass to the rolled strip; 
a very small final thickness reduction, in the region 
of 0-008 in., occurs at this pass. 

The mill is capable of rolling strip from 15 in. to 
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6 in. wide, and down to 0-040 in. thick. At present, 
the upper limit of thickness is 0-187 in., but this 
can be exceeded if necessary. The raw material 
consists of slabs up to 1} in. thick, and from 15 ft. 
to 45 ft. long, the width varying according to the 
required width of finished strip. The maximum 
length of 45 ft. is a limitation imposed by con- 
venience in handling at the steelworks and in transit. 
The mill itself, and the furnace which feeds it, in 
no way restrict the length of the slabs, which could 
be unlimited. The slabs are received by rail wagon, 
and unloaded by magnet crane into a stockyard. 
They are taken from stock as required, by the same 
crane, and deposited, one at a time, on the entry 
table leading to the mill furnace. Here, the leading 
end of each new slab is electrically welded by hand 
on to the trailing end of the previous one, to provide 
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a continuous feed. The weld is only a light ‘‘ tack,” 
being solely intended to join the slabs for rolling 
purposes ; the welds are sheared out of the finished 
strip. 

The furnace was designed and built by Ductile 
Steels, Limited, to suit the mill. It consists of 
18 separate oil-fired units placed in tandem, with 
small gaps between them, in each of which is 
mounted a water-cooled, power-driven feed roller. 
The total length of the complete furnace is 101 ft. 
Thermocouples in each heating zone are connected 
to recording pyrometers on the furnace desk, from 





which the complete control of the furnace is effected 
by means of push-buttons. One or more of the 
furnace units can be taken out of commission, 
according to the heat requirements of the product 
being rolled, and complete units can be removed 
and replaced easily in case of breakdown. The 
furnace thus provides continuous heating facilities, 
the actual heat of the slab leaving the furnace being 
controlled at will within wide limits; this enables 
repair and maintenance work to be carried out 
with a minimum of lost time. The feed rollers 
between the furnace units are reversible, in case it 
should be necessary to withdraw a slab backwards, 
and are capable of feeding at speeds varying from 
4-5 ft. to 9 ft. per minute. They are controlled 
from the furnace desk. The furnace, together with 
its control desk, can be seen in the background of 
Fig. 1, which also shows, in the foreground, the 





planishing roll stand, and, behind it, the planetary 
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stand. The control desk for the two-roll stands is 
also seen in the right foreground. 

As it leaves the furnace, the slab passes through 
a de-scaler, designed and built by Ductile Steels, 
Limited, to remove the scale by means of high- 
pressure water jets. The spray nozzles are capable 
of de-scaling at a greater rate than the forward 
feed of the slab can accommodate, and in order to 
avoid unnecessary cooling, the de-scaler is arranged 
to reciprocate. It makes a stroke against the travel 
of the slab, spraying as it moves, the motion being 
imparted by a compressed-air cylinder. At the 
conclusion of the spraying stroke, the air flow in the 
cylinder is reversed automatically, and the water 
supply cut off. The unit then makes a quick return 
to its start position, and again reverses to a spraying 
stroke. 

After leaving the de-scaler, the hot slab, which, 
with the steels at present being rolled, is at a 
temperature of about 980 deg. C., enters the push 


rolls, which are mounted in the planetary mill} 


stand. The rolls are 22 in. diameter, and are 
driven by a 30-h.p. motor, the speed being adjustable 
to give feeds varying from 4-5 ft. to 9 ft. per minute. 


It should be noted that the apparent low power of | 


this motor compared with the other mill-drive 
motors is accounted for by the fact that the push 
rolls are only rotated slowly in order to give the 
required feed of up to 9 ft. per minute. The motor, 
which runs at 1,100 r.p.m. maximum speed, is 
therefore coupled through reduction gears to the 
rolls. 

Immediately following the push rolls are the 
planetary rolls, in which the major part of the 
reduction in the slab thickness takes place. There 
are 26 work rolls, each 2 in. diameter, equally 
spaced round each of two 20-in. diameter back-up 
rolls. In Fig. 4, which shows the planetary stand 
partly dismantled, some of the work rolls are 
visible. The back-up rolls are driven by a 900-h.p. 
electric motor at a constant speed of 500 r.p.m. 
The work rolls are located by needle rollers in 
journals carried in retaining plates at the ends of 
the back-up rolls. The retaining plates are at 
all times synchronised with each other by gearing, 
in order to keep the work rolls in phase with each 
other. When the rolls are “‘ biting’ the retaining 
plates are free to rotate, but when the mill is not 
actually rolling, the plates are power rotated to 
ensure that the work rolls are revolving.. As soon 
as the rolls “‘ bite’ the power drive to the retaining 
plates is de-clutched automatically, and the work 
rolls then revolve by friction between the back-up 
rolls and the slab. The speed of rotation of the 
retaining plates is approximately 230 r.p.m., and 
that of the work rolls 3,000 r.p.m. The work rolls 
are spring-loaded to a pre-determined pressure 
against the back-up rolls, and the whole unit is 
water-cooled to a temperature approximating to 
that of the surrounding atmosphere. Push rolls, 
planetary rolls, and planishing rolls are all adjusted 
by means of conventional screw-down gear, the 
movements being relayed to dials on the control 
desk by Selsyn equipment. The effect of the 
planetary rolls on the temperature of the slab being 
reduced is interesting. In the case of conventional 
rolling mills, the temperature of the material being 
rolled falls continually, but the reverse applies to 
the planetary mill. The plastic deformation of the 
slab in the reducing zone is such that the tem- 
perature not only fails to fall, but actually rises ; 
a rise of about 50 deg. C. has been noted in the 
present mill. 

After leaving the planetary rolls, the strip passes 
over an orthodox looper arm, which controls the 
strip tension, and thence to the two-high planishing 
mill, with rolls 18 in. diameter, driven by a 
200-h.p. motor, the speed of which is variable from 
14to43r.p.m. The strip passes from the planishing 
stand to a run-out table, with live rollers (Fig. 5), 
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at the end of which is an up-coiler of the usual 
pattern. 

The mill is operated by eight men per shift, 
excluding fitters, of whom a small number is 
required to service the plant. It is occupied at 
present with low-carbon and mild steels, but it is 
intended in the future to extend the range to include 
carbon steels, silicon and alloy steels and stainless 
steels, for all of which the mill and the furnace 
are well suited. 
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The World’s Great Bridges. 


By H. SHIRLey Situ, O.B.E., M.1.C.E., M.Am.Soc.E. 

Phoenix House, Limited, 38, William IV-street, Charing 

Cross, London, W.C.2. [Price 15s. net.| 
Mr. SHIRLEY SMITH’s reputation as a bridge engineer 
—a reputation that has been built on experience 
gained on some of the finest bridge projects carried 
through in recent years outside the Americas— 
might lead a prospective reader to suppose that his 
new book, J'he World’s Great Bridges, is a technical 
work in which the anatomy of famous bridges is 
meticulously dissected, the lessons so learnt being 
equally carefully reported for the benefit of other 
bridge engineers. How wrong such premature 
reflections would be may be judged from the open- 
ing sentence of the author’s own foreword: ‘ This 
book has been written for all those interested in 
bridges, whether young or old, engineers or laymen.” 
Such is the case, for Mr. Shirley Smith has succeeded 
in reviewing the famous bridges of all time practic- 
ally without recourse to technical jargon; where 
such words are used, a brief definition helps the 
uninitiated to a fuller understanding. 

From the early beginnings in the Middle East, in 
the times of the Babylonian and Egyptian civilisa- 
tions and of early China, the author unfolds the story 
of man’s endeavour to span the rivers and rifts 
that barred his progress. From the primitive days 
when trial and error were the sole line of approach, 
the story progresses until the advent of engineering 
science and of the application of every technical 
device and experimental technique to the design of 
bridges. Combined with generations of hard-learnt 
experience, modern methods have enabled engineers 
to span Sydney Harbour and to contrive such 
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beauty and magnificence as the bridges at Golden 
Gate and Sandé. To engineers, the book will 
provide one of the few—all too few—histories and 
reviews of their craft and profession. The con- 
struction of great bridges demands continuity of 
experience ; it is essential that the builders of one 
great bridge shall hand on their knowledge to 
builders of the next. If we fail to build a great 
bridge for a generation, then succeeding designers 
will not begin where their forefathers left off, but 
will have to go back and learn again those secrets 
that were lost. 

To the layman, big bridges have always been a 
subject of wonder, but for the engineer responsible 
for a bridge there is also a sense of achievement. 
To be able to appreciate this achievement, the 
onlooker must have knowledge, especially to realise 
the enormous obstacles that have been overcome. 
For such purposes has this book been written. It 
gives an insight into the problems of designing and 
constructing a great bridge ; it indicates the variety 
of materials that the engineer now has at his dis- 
posal, each best suited to a particular purpose; 
and it tries to express, to the laymen, the immense 
satisfaction the engineer himself enjoys in the con- 
struction of a great bridge. To many a young man, 
this book may well attract him to a task which has 
so much to offer. To those who are older, it may 
well cause a moment of retrospective regret for an 
opportunity that was missed. 





PREMIUMS FOR TECHNICAL WRITING ON WIRELESS 
Sussects.—A scheme to encourage the publication of 
articles describing the technical progress and develop- 
ment of radio, television and electronics in this country 
was inaugurated by the Radio Industry Council in 
November, 1951, with a view to obtaining general 
recognition for British achievements in these fields. 
The Council then decided to award an average of six 
premiums of 25 guineas annually, and five such 
premiums were given in 1952, as well as two extra 
prizes of 101. each. It is the special desire of the 
Council to encourage the submission of articles, on the 
subjects mentioned, to the public Press, including the 
technical journals, but those appearing in trade papers 
and the journals of the professional Institutions are 
not eligible for an award. Authors desiring articles 
written by them, and published since January last, 
to be corsidered for one of this year’s premiums are 
asked to send five copies, as printed, to the secretary 
of the Council, 59, Russell-square, London, W.C.1, 
not later than November 30 next. 
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MERCURY-VAPOUR DISCHARGE LAMPS FOR PHOTO-PRINTING. 
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HIGH-PRESSURE MERCURY- 
VAPOUR DISCHARGE LAMPS 
FOR PHOTO-PRINTING. 
By J. Wurirremore, B.Sc.* 


HIGH-PRESSURE mercury-vapour (H.P.M.V.) 
lamps are, broadly speaking, discharge lamps which 
operate with a mercury-vapour pressure of about 
one atmosphere or more. They include a wide 
variety of types which differ greatly from each 
other both in shape and properties. There are 
also many different photo-processes' all of which 
employ a source of radiation to cause a chemical 
reaction in sensitive materials. By choosing the 
light source to meet the particular requirements of 
the application efficient use of discharge lamps may 
be made in this field. 

It is proposed to consider first the application of 
H.P.M.V. lamps to processes employing “ diazo ” 
printing paper, such as is used ‘in making photo- 
copies of engineering drawings. The light source 
employed for this purpose must fulfil many require- 
ments, some of a purely geometrical nature, but the 
printing speed is determined by three basic factors: 
the paper sensitivity and the energy distribution 
and power output of the source. The sensitivity? 
of a typical commercial diazo paper is indicated in 
Fig. 1. The dotted portion of this curve shows the 
cut-off due to absorption in a sheet of ordinary 
plate glass and is included because printing is 
invariably carried out with such a sheet interposed 
between the source and the paper. It is clear from 
this curve that for most efficient printing the source 
must radiate mainly in the region from 3,000-3,500 A, 
that is, in the blue and near ultraviolet. 

Two classes of H.P.M.V. lamp (the M.A. and M.B.) 
are used in diazo printing, both of which emit 
energy in lines within the effective printing region 
of the spectrum, although the radiation is not 
confined to this region. 

The M.A. lamps are available in two wattages, 
250 and 400, but the latter are most commonly 
employed for photo-printing. The chief character- 
istics of these lamps are well known,’ but it may be 
us2ful to mention those properties which are 
particularly relevant to photo-printing. The mer- 
cury-vapour pressure in the operating condition is 
about one atmosphere; and at this pressure the 
emission is strong in the ultraviolet region. The 
discharge envelope is, however, of a special refractory 
borosilicate glass to withstand the high operating 
temperature so that radiation below 3,300 A is 
almost entirely absorbed, as shown by curve a in 
Fig. 2. The amount of this ultraviolet absorption 
18 strongly influenced by the iron content of the 
glass, and while it is not of paramount importance 
m normal street lighting applications it has to be 





* Research Laboratories, General Electric Company, 
Limited, 


A list of references is given at the end of this article. 
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carefully controlled in lamps made specifically for 
photo-printing. The inner envelope is enclosed in 
an outer jacket of lime-soda glass, the absorbing 
power of which over the printing region is small 
compared with that of the inner envelope, as 
shown in curve 6 of Fig. 2. This jacket is, however, 
important, as it renders the lamp insensitive to 
external draughts—an essential property when it 
is used on machines employing forced-draught 
cooling. An approximate spectral energy distri- 
bution diagram for a typical complete lamp is 
given in Fig. 3. In addition to the suitability of 
its radiation the lamp has other properties which 
enable it to meet the requirements for photo-printing. 

The rated life of the 400-watt M.A. lamp is 
3,000 hours, during which the luminous efficiency 
falls from 42 to 33 lumens per watt, the average 
during life being 36 lumens per watt. It is available 
for operation on mains supplies from 200 to 250 
volts and for vertical or horizontal burning. Owing 
to its negative resistance characteristic it must be 
run in series with a current-limiting device, which 
on alternating current takes the form of a choke. 
Full light output is achieved when the mercury has 
fully vapourised. This occurs some four to six 
minutes after switching on. The 400-watt lamp 
is used in many types of machine for both static 
and continuous printing and, in order to obtain 
the required intensity uniformly over the exposed 
area of the paper, it is common to mount from three 
to nine in one machine. In this case a ballast unit 
is required for each lamp. It is important that the 
intensity over the working area should remain 
fairly constant throughout long periods of operation. 
In this connection it is interesting to note that in 
carrying out printing speed tests on diazo paper 
it has been observed that changes of 10 per cent. 
or less in exposure time produce no detectable 
effect on the quality of the print, thus indicating 
that similar variations in radiation intensity can be 
tolerated. 

M.B. Lames. 

In the M.B. lamp, the mercury vapour pressure 
developed is between five and ten atmospheres. 
Until recently the only lamps in this class which 
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were commercially available were the 80 watt and 
125 watt, but the range has now been extended to 
include a 1,000-watt lamp, and this appears to be 
very suitable for photo-printing. The important 
feature of these lamps is that the inner envelope is 
of fused quartz which, as can be seen from curve c 
in Fig. 2, is transparent to radiation throughout 
and well below the photo-printing region. In this 
lamp it is, therefore, the outer glass envelope which 
sets the limit to the radiation emitted in the near 
ultraviolet region. This outer envelope is com- 
monly of lime-soda glass, the transmission curve 
for which is given at b in Fig. 2. It can be seen 
from this curve that a high proportion of the 
radiation emitted through the inner envelope is in 
the effective printing region. The approximate 
spectral energy distribution curve is given in 
Fig. 4, where the absorption effect of the outer glass 
is included. The energy scale used is arbitrary 
and is not the same as that in Fig. 3. 

The 1,000-watt lamp, which is a comparatively 
recent development, is available for operation on 
alternating current at from 345 to 450 volts. It 
has an initial efficiency of 58 lumens per watt, 
which drops to 40 lumens per watt after 3,000 
hours, giving a mean efficiency of 48 lumens per 
watt throughout life. From the operational point of 
view there is little difference between the 1,000-watt 
M.B. lamp and the 400-watt M.A. lamp. A 
specially designed series choke is required to limit 
the circuit current and the time from switching on 
to the attainment of full light output is about two 
to four minutes. The fact that the inner envelope 
is enclosed in a sealed outer jacket is important 
as it enables the lamp to run stably within a wide 
range of external cooling conditions. A typical 
1,000-watt M.B. lamp is illustrated in Fig. 5, 
while some of its technical characteristics are set 
out in Table I. As will be seen, the outer bulb 
has a special “isothermal” contour and this, as 
well as its size of jacket, has some bearing on the 
performance of the inner envelope. 

The starting current is not given in the table as 
it varies considerably according to the circuit con- 
ditions and the type of choke. Since, however, 
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the drop across the arc is only about 20 volts on 
first switching on, the initial current is greater than 
the running current, a typical value being 11 
amperes. This drops rapidly to the final value of 
three to four amperes. This low running current is 
made possible by the high operating voltage and 
has some advantages where several lamps are 
operated on one machine. The lamp is a relatively 
new development, and the information available 
on its performance in photo-printing machines is 
not extensive, although a number of machines have 
been designed or adapted to accommodate it. In 
most cases five or six lamps are used, giving a 
uniform high intensity of irradiation and enabling 
high printing speeds to be attained. 


TaBLE I. 





Lamp, watts 
yaya eh alternating current 
Arc voltage . ° 
Running curre: ont, ampere s 
Initial efficiency, lumens ” watt 
Arclength,mm. .. . . 
Light centre length, mm, . . 
Overall length, mm. 
Max. diameter of outer bulb, mm. ; 
— diameter of inner e ‘envelope, mm. 
Jap i we . 








3,000-Watt TusvuLAR Quartz Lamp. 

Both the M.A. and M.B. lamps are manufactured 
in quantity and are employed in other fields. Work 
has been carried out, however, on the development 
of a lamp specifically for use in photo-printing 
machines. This consists of a quartz inner tube 
which is about 4 ft. long and 1 in. in diameter and 
is contained in a glass cylinder. The operating 
pressure is about one atmosphere and the power 
input 3 kW. The potential drop across the arc is 
700 to 800 volts and a special transformer has been 
developed for running the lamp on the usual 
alternating-current supply voltages. Although this 
lamp is geometrically very suitable for some 
machines it has certain disadvantages: the trans- 
former is heavy and bulky; the high voltage 
necessitates the use of heavily insulated cables and 
special precautions are required to guard against 
accidents; and the inner tube is not enclosed in 
an evacuated jacket, so it is sensitive to draughts 
and is only suitable for use in a limited range of 
conditions. Although, therefore, it forms a useful 
source for photo-printing it is considered better to 
use the more conventional types where possible. 


“Compact Source”? Lamp. 


All the lamps so far considered have long narrow 
arcs and are most useful where a uniform illumina- 
tion is required over a fairly large area. There are 
some applications, however, where the main need 
is for a high intensity of illumination over a small 
area. This requirement is met by the M.E. or 
“* compact source ” type of lamp. In this class the 
2,500-watt lamp seems likely to be particularly 
valuable in the photo-printing field. It is already 
being used for such operations as the printing down 
of positive transparencies on to sensitised tissue 
in photo-gravure, where the processes are com- 
plicated and the various requirements of printing 
time, gradation and the prevention of heating are 
to some extent conflicting. In choosing a suitable 
source some compromise has therefore to be made. 
In the past the carbon,arc has been used extensively 
for this purpose and now the 2,500-watt lamp is 
proving an advantageous substitute. 

Fig. 6 shows a typical 2,500-watt lamp. The 
small size of its source and its high brightness make 
this lamp suitable for use in an optical system such 
as provides a high level of illumination over a small 
area. The operating pressure is high, and as will 
be seen from Fig. 7, the energy distribution is slightly 
different from that of the M.B. lamp. Owing to 
the higher pressure and current density the spectral 
lines are broadened and there is an increase in the 
continuous radiation. In this lamp the high wat- 
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Fig. 5. 1,000-Watr M.B. Lame. 
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tage loading of the bulb eliminates the need for an 
enclosing jacket, so that it emits strongly in the 
long and short wave ultra violet regions. In print- 
ing processes the radiation reaching the sensitive 
materials is reduced by absorption in the interposed 
glass sheet, the effect of which has been taken into 
account in preparing Fig. 7. In any case, it is 
essential to run the lamp in an enclosure owing to 
the emission of harmful radiation and to the fact 
that the high operating pressure might cause frac- 
ture of the quartz bulb. This enclosure is usually a 
metal housing, commonly incorporating a manually 
or mechanically operated shutter for controlling 
the exposure time. 

Since the lamp is designed for operation on 
direct-current with a series resistance to limit the 
current, the overall efficiency of it and the circuit 
depends on the power loss in the resistance. and 
this increases with the supply voltage. The lamp 
is therefore usually operated at 110 to 120 volts. As 
this is not sufficient to initiate the discharge. some 





auxiliary method of starting, such as the application 
of a voltage pulse to the lamp,‘ is required. The 








Fic. 6. 2,500-Warr “ Compacr 
Source’? Lamp. 


run-up time is about 2 to 4 minutes and the restrik- 
ing time when hot may be upwards of 5 minutes. 
In order to avoid these delays in practice, the lamp 
may be kept simmering at a low wattage and 
switched up to full output when required. The 
rated life at 24 kW is 500 hours. 

The following table gives some technical data for 
a typical “ compact source ” lamp. 


TABLE II. 


Lamp, watts ae ..| 
Min. supply voltage, direct-current a) 
Are voltage ‘ = onl 
Running current, amperes we | 
Max. startirg current, amperes .. we wel 
Rated life, hours. a a 
Initial efficiency, lumens per watt as au 
Arclength,mm,. . ol oat 
Overall length, mm. x - = 315 + 5 





100 
65/80 

80 
500 

52 


Light centre length, mm. ies ; ‘ 152 + 3 
Exterior diameter of bulb, mm. .. 60 





Colour modification has been applied to the 
2,500-watt M.E. lamp by introducing metals, such 
as cadmium and zinc, into the discharge. The 
main objection to the use of colour modification is 
that the luminous efficiency drops by some 20 to 
30 per cent. compared to the plain mercury lamp, 
and, although it is essential for some purposes, it 
does not appear to have any advantage for photo- 
printing. It is therefore not likely to be used 
extensively in this field. 

REFERENCES. 

1M. K. Bourne, Discharge Lamps for Photography and 
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4 Vv. J. Francis and A. H. Willoughby, “ The Design 
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vol. 96, Part II, page 255 (1949). 
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CALCULATION OF 
THE THICKNESS 
OF HIGH-TEMPERATURE 
STEAM PIPES. 


By Dr. J. S. Brarr, M.I.Mech.E., 
Mem.A.S.M.E.* 


In recent years the temperature at which power 
stations operate has risen to such an extent that 
not only have special alloy steels to be used for 
the pipework, but it is no longer possible to close 
one’s eyes to the fact that creep, even with these 
alloy steels, will be taking place to an appreciable 
extent during the life of the station. Many theories 
have been put forward for the basis on which the 
stresses, and hence the required thickness, of steam 
pipework should be calculated under these con- 
ditions. Some of these, however, are contradictory 
and all of them are based on assumptions regarding 
the creep behaviour of steels of which the true 
facts in some cases are only now being laboriously 
determined. The main difficulty in determining the 
creep properties of steels is that the tests, to be of 
any real value, take a fantastically long time. It 
may well not be possible to forecast how a steel 
will behave for 10 years under certain temperature 
and stress conditions without, in fact, subjecting 
it to such conditions for 10 years. This has led 
to even further assumptions regarding the expected 
long-time behaviour of a steel deduced from rela- 
tively short-time creep tests. 

The problem is very different from that facing 
the designer of jet engines, for example, which also 
require creep-resisting steel. Such engines have a 
much shorter life than steam power plant, a few 
thousand hours being all that is required. Conse- 
quently, the materials for them can be tested at 
working stress and working temperature, and the 
results obtained from tests of one or two thousand 
hours’ duration will give all the information 
required for subsequent design. Unfortunately, 
users of steam pipes cannot wait the corresponding 
length of time for their test results, or even for the 
final assessment to be made of the mass of informa- 
tion already available. They must design their 
steam pipes here and now for the projected high- 
temperature power stations to be erected in the 
next few years. It remains, therefore, to consider 
now some rational basis for such design, and it is 
suggested that until very considerably more is 
known regarding the materials and their long-time 
behaviour, the following method based on a rational 
development from first principles may well provide 
a reliable basis for design requirements for some 
years to come. 

First, consider the basis at present used for power 
stations using mild-steel pipes at temperatures up 
to 900 deg. F., namely, British Standard 806. 
At low temperatures the stress in a pipe under 
internal pressure is given to a sufficient degree of 
accuracy by the use of Barlow’s formula, namely : 

, BD 
7> 

where P = internal pressure; D = outside dia- 
meter; and ¢ = thickness. This assumes that 
elastic conditions apply and B.S. 806 assumes 
that the stresses employed, at any rate up to about 
850 deg. F., are sufficiently low to prevent any 
appreciable creep taking place. It is customary to 
add a small constant thickness to the value obtained 
from Barlow’s formula (for example, 0-04 in.). 
The thickness obtained by such a formula in any 
case will have to have added to it allowances to 
cover commercial tolerances, but for the purpose of 
discussion here, this need not be given further 
consideration, since it will apply whatever the 
method of obtaining the calculated minimum thick- 
ness. B.S. 806 has proved a satisfactory guide 
to the required thickness for steam pipes in mild 
steel but does not, as yet, extend to temperatures 
such as 1,050 deg. F., for the power stations which 
are now under construction. 

When a steel is subjected to a stress at high 
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temperature so that it creeps appreciably, the 
distribution of stress which was present under the 
initial elastic conditions becomes modified, the 
stresses tending to equalise themselves, provided 
that the material is sufficiently ductile for such 
equalisation to take place without fracture. Not 
all high-temperature steels are, in fact, sufficiently 
ductile, some ferritic steels, and perhaps others, 
permitting only a small amount of elongation to 
take place before fracture occurs. Such steels are 
unsuitable for high-temperature service, and the 
following assumes that sufficiently ductile steels, 
say those capable of extending at least 10 per cent. 
before fracture, are employed. In the initial 
elastic condition the stresses in the wall of a pipe 
under internal pressure consist of a hoop tensile 
stress which is a maximum on the inside surface 
and a minimum on the outside, a longitudinal tensile 
stress substantially uniform across the thickness 
of the pipe, and a radial compressive stress which 
is a maximum on the inside wall and zero at the 
outside. There are many theories as to the method 
of combining these stresses, but none is universally 
accepted. The difference between them, however, 
is not great, and as previously mentioned, a close 
approximation to the combined stress under these 
conditions is provided by Barlow’s formula. 

As soon as creep starts, however, there will be 
a tendency for the hoop stress to equalise itself 
across the thickness and to become equal to the 


Pd 
thin cylinder stress rr where d = bore. There 


is no need to be seriously concerned with theories 
which purport to determine the combined stress 
under creep conditions, since in fact the amount of 
creep depends upon the stress raised to such a high 
power that virtually all the creep will take place 
in the direction of the major stress. A typical 
example in the case of pipework under internal 
pressure would be that the creep in the circum- 
ferential direction (due to the hoop stress) might 
be 30 or 40 times as great as that longitudinally. 
It is even stated by some writers that no longitudinal 
creep takes place at all. Under creep conditions, 
therefore, when considering strength under internal 
pressure, only hoop stress need be taken into 
account. Thus, at the beginning of the life of the 
pipe the stress will be that given by the Barlow 
formula and at the end of its life, after creep, the 
stress will be that given by the thin cylinder formula. 
It remains to determine how much of the life of 
the pipe occurs before the Barlow stress has been 
reduced substantially to the thin-cylinder stress. 


Equalisation of stress requires only a small 
fraction of 1 per cent. extension, and on the usually 
assumed basis of 1 or more per cent. extension in 
the life of the pipe, such equalisation time must 
represent only a small part of the total life. For 
the effective average stress during the life to be 
even a few per cent. above the thin-cylinder stress 
it would be necessary for the equalisation time to 
be as long as a quarter of the life of the pipe, 
depending among other things upon the ¢/D ratio 
of the pipe concerned. It is suggested that a 
difference of a few per cent. is so small as not to 
warrant any departure from the thin-cylinder 
formula, and, in fact, this equalisation is likely to 
be effectively complete quite early in the life of the 
plant. For such pipes, known to creep appreciably 
during their life, therefore, the thin-cylinder formula 
should form the basis for thickness calculation. 

The next question is the stress which should be 
used in this formula. It has been customary, in 
the past, to consider as excessive any stresses 
which cause more than, say, 1 per cent. extension 
in 100,000 hours, and it is generally considered 
reasonable to make such stresses the limit, provided 
that they do not at the same time approach too 
closely the stress to cause rupture in 100,000 hours. 
This idea that a definite percentage of creep is 
detrimental has arisen from cases in which dimen- 
sional stability is important. For example, bolted 
connections may only be permitted a very small 
amount of relaxation. It does not, however, apply 
to pipework in which relatively large dimensional 
changes, say 2 or 3 per cent. in 25 years, would not 
be serious provided that fracture of the material 
did not occur. It is, in fact, failure rather than 





dimensional change which is the important point 





in pipework and it is suggested that the basis for 
design stresses should be the creep rupture strength 
of the material. This is known with some degree 
of accuracy for many of the steels involved, but it 
is important to base calculations on true minimum 
values. 

It is usually assumed that 100,000 hours is a 
suitable life for estimating the stress to cause 
rupture. Hardly any tests have been carried out 
for such a length of time (11-3 years), and even 
these few only represent about half the expected 
life of power-station pipework. Extrapolation to 
100,000 hours is difficult enough, but it is even 
more difficult to extrapolate beyond this point. 
Nevertheless, in the absence of actual test results, 
such extrapolation must be made. If it were 
known that, at a given stress, failure would occur 
exactly in 25 years, such a stress might be used in 
the formula, but obviously there is no such 
certainty and some factor of safety on this life 
must be allowed. There seems evidence that a 
stress of 80 per cent. of that which causes rupture 
in 100,000 hours would not cause rupture until 
about 300,000 hours, but a further factor of safety 
should be allowed on this 80 per cent. stress, and 
it is suggested that 60 per cent. of the best estimate 
of the minimum stress to cause rupture in 100,000 
hours be used as a basis. This is not greatly 
different from the basis which the American Boiler 
Code uses for the high-temperature end of its stress 
curves. This percentage of the creep rupture 
stress is admittedly only an estimate, but it is 
hoped that it is also an intelligent estimate. With 
such a stress, even if it should prove that the 
stress-rupture relationship has been slightly over- 
estimated owing to insufficient data, it seems unlikely 
that any actual failure would occur in the life of 
the pipework, though there will, of course, be an 
increase in the diameter of the pipe. In the case 
of each steel under consideration, it would be 
necessary to check that this did not involve excessive 
deformation for the purpose for which the pipe 
is to be used. There would, however, be no 
significant alteration to its length. 

The addition of the constant 0-04 in. (in B.S. 
806), in the past, has been opposed by some 
who contend that, in fact, there is no corrosion in 
mild-steel steam pipes, quite negligible erosion, 
and nothing else which causes wastage of the pipe. 
In the case of ferritic steels at temperatures up to 
1,050 deg. F., however, scaling is a factor which 
must be taken into consideration, and although 
the data are somewhat scanty, it seems probable 
that no allowance need be made at temperatures 
below 1,000 deg. F., though a constant may have 
to be introduced for higher temperatures. 

In the case of mild steel, since it may be used 
at any temperature between room temperature 
and the maximum for which it is permissible 
(900 deg. F.), stresses for all intermediate tem- 
peratures must be laid down and are, in fact, so 
laid down in B.S. 806. It is unnecessary, 
however, to lay down stresses at all temperatures 
for the higher-temperature steels, since, in fact, 
they are not used at the temperatures between, 
room temperature and some quite high value 
depending upon economic considerations. As far 
as the low-temperature end is concerned, however, 
it is necessary to have some permissible stress at 
room temperature, since calculations of cold pull 
stresses in pipework need to take such temperatures 
into account. No difficulty is involved here, since 
the customary value of a quarter of the tensile 
strength at room temperature is a satisfactory 
basis. What can be considered suitable temperature 
ranges for different materials are given in Table I. 
These ranges are not very clear cut and may overlap 


TaBLeE I. 





Temperature Range. Material, 





Up to 900 de 


a .-| Mild steel. 
850 deg. F. to 975 deg. F. .. 


Ferritic steels having 1 per 
cent. chromium content, with 
molybdenum and . other 
additions, 

Ferritic steels having 2 to 
8 per cent. chromium, with 
molybdepum and other 
additions. 

Austenitic steels. 


950 deg. F. to 1,050 deg. F. .. 


1,050 deg. F. to 1,200 deg. F. 
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somewhat more both upwards and downwards, 
but the last two undoubtedly involve appre- 
ciable creep and should be calculated on the above 
basis 


The proposals contained in this article may be 
summarised as follows : 

(a) A new formula and new stresses are required 
for pipes which creep appreciably during their 
working life. 

(6) Owing to the relatively rapid equalisation of 
stress across the thickness of the pipe, the stress 
falls from that given by Barlow’s formula for elastic 
conditions to that given by the thin-cylinder 
formula. 

(c) The proportion of the total life of such steam 
pipework which is spent under the higher Barlow’s 
stresses is so small that, in fact, the thin-cylinder 
stresses can be used as representative stresses 
throughout the whole life of the pipework. 

(d) Since, within limits, appreciable creep can be 
permitted to occur in a pipe, it is the stress-rupture 
condition which is all-important in the life of the 
pipework. 

(e) It is essential that the steel used shall show 
appreciable elongation before rupture takes place 
under very long-time test conditions. 

(f) In the case of ferritic steels at temperatures 
from 1,000 deg. to 1,050 deg. F. some allowance 
must be made for scaling. 

(g) The minimum thickness should be derived 
from the following equation which is, in fact, the 
thin-cylinder formula : 

‘ PD 
2(S + P) 
where P = pressure; D = outside diameter; and 
8 = permissible stress (60 per cent. of the minimum 
to cause rupture in 100,000 hours at the design 
temperature). For ferritic steels at temperatures 
over 1,000 deg. F. a small constant addition must 
be made to the value of “‘¢” to allow for scaling. 

It must be remembered that the final question 
regarding the use of all these suggestions and 
formule is ‘‘ Are the resultant tubes of the right 
thickness ?”’ The answer to this is not simple, 
since so few data on the actual use of these materials 
areavailable. What little information there is comes 
largely from the United States where these materials 
have been in use for some years. It is interesting to 
note, therefore, that thicknesses obtained by the 
methods outlined above are not greatly different 
from those which have given satisfactory service in 
that country. 





ELECTRIFICATION OF Lonpon-SouTHEND-CHELMS- 
ForD Ratiways.—British Railways (Eastern Region) 
announce that it has been decided to extend the 
existing Liverpool Street-Shenfield electrified lines to 
Chelmsford, miles, and Southend (Victoria) 21} 
miles; thus enabling a faster and more frequent 
service to be operated. On the Southend service, 
new four-coach all-steel trains with 373 seats will be 
used. Of the 354 third-class seats 145 will be in 
open-type vehicles and the remainder in compartments. 
It is further announced that this scheme is a pre- 
liminary to the electrification of the line from London 
(Fenchurch Street) to Tilbury and Southend (Central). 
This scheme involves important engineering works at 
Barking, including the reconstruction of the station 
=. the building of a “fly-over” and marshalling 
yard. 


CONFERENCE ON AlRncraFT PRropuctTion.—Arrange- 
ments are being made by the Southern Section of the 
Institution of uction Engineers to hold a second 
conference on “Problems of Aircraft Production,” 
and this will take place at the University of Southamp- 
ton on Friday and Saturday, December 18 and 19. 
The proceedings will open with a luncheon at which 
Mr. A. T. Lennox-Boyd, Minister of Transport and 
Civil Aviation, will be the principal speaker. Three 
papers will be discussed during afternoon and evening 
sessions on the same day: one on “The Trend of 
Design,” by Mr. D. Keith-Lucas, B.A., M.I.Mech.E., 
F.R.Ae.S., and two on “ Production Problems Arising 
from the Trend of Design,” by Mr. G. H. Dowty, 
F.R.Ae.S., and Mr. 8. P. Woodley, M.B.E., respectively. 
At the concluding session, on the morning of Decem- 
ber 19, two pai on “ User Problems Affecting the 
gy by Mr. B. 8. Shenstone and Air Marshal 
R. O. Jones, C.B., will be discussed, after which the 
results of the conference will be summarised by Sir 
Frederick Handley Page. Further particulars may 
be obtained from the secretary of the Institution, 
36, Portman-square, London, W.1. 
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ANNULAR-FLOW GUIDE 
VANES FOR WATER 
TURBINES. 


In the reaction type of water turbine, it is neces- 
sary to impart an initial rotation to the incoming 
water, on the upstream side of the runner. This is 
usually done by a ring of adjustable guide vanes 
which, pivoting together, change the cross-section 
of the flow and thus the quantity passing, and also 
alter the angle of entry into the runner. The fact 
that the quantity cannot be varied without also 
changing the whirl angle is a disadvantage, because 
it means that the runner blades have to contend 
with a wide range of inlet incidence. It is only at 
the design point that the blade angle is matched 
with the flow direction; at any other setting, the 
incident flow is inclined to the runner blade, giving 
rise to shock losses. Thus, at any condition other 
than the design point, the runner losses may be 
large, although the actual guide-vane losses are 
small, amounting to only 1 to 2 per cent. at full 
opening and perhaps 3 to 4 per cent. at quarter 
opening. In a Kaplan turbine this difficulty is 
avoided by adjusting the runner blades for each 
guide-vane setting so that their inlet angle is always 
the optimum; hence the much flatter efficiency 
curve of the Kaplan turbine compared with the 
Francis turbine, which has fixed runner blades and 
therefore is not adaptable to changes in inlet-flow 
direction. Another guide mechanism, less often 
used, consists of a Pelton-type nozzle having swirl- 
imparting guide vanes fixed upstream of the spear 
controlling the flow. This device has the advantage 
of having few moving parts, but its efficiency is 
lower than that of the ring of guide vanes, particu- 
larly at part opening, and it suffers similarly from 
the disadvantage that the whirl angle varies with 
the flow. 

During the past five years, the Société Financiére 
d@’Expansion Commerciale et Industrielle S.A. 
** Sfindex,” of Sarnen, Switzerland, have been 
experimenting with a form of guide mechanism 
designed to overcome these disadvantages. In this 
apparatus, shown diagrammatically in half-section 
in Fig. 1, above, the flow occurs through helical 
passages which impart the desired rotation to the 
jet before it is discharged through the annular 
nozzle a. The inner component 6 of the nozzle 
can be screwed in and out, thus varying the outlet 
area and the quantity passing. Small adjustments 
to the angle of whirl can be made by sliding the 
tube c axially; and a quick-acting sleeve valve d 





is provided to cut off the flow. 
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Making the pitch of the helical passages infinite 
results in the conventional casing arrangement 
shown in Figs. 2 and 3, herewith, in which, as in 
Fig. 1, a is the annular nozzle, 6 is the inner sliding 
component, c is the adjusting tube and d is the shut- 
off valve. A nozzle similar to this was made and 
tested, and was found to produce a satisfactory 
annular swirling jet, as illustrated in Fig. 4, oppo- 
site. The envelope of the streams issuing from 
the nozzle forms a hyperboloid, the tangent to 
which, near the nozzle outlet, is parallel to the 
axis of the jet. The flow was examined with a 
Pitot probe, to be seen in Fig. 4, the examination 
showing that the angle of whirl was independent 
of the nozzle opening. The highest nozzle efficiency 
obtained was 96 per cent., but the efficiency at 
part opening was not satisfactory, probably because 
the ratio of the wetted area to the perimeter increased 
too rapidly as the nozzle was closed. The perform- 
ance was improved in this respect by increasing the 
ratio of the inlet area to the outlet area and thus 
reducing the velocity at inlet. The resulting 
maximum efficiency was 97-5 per cent.; and, at 
quarter opening, it was still 93 per cent., with a 
nozzle diameter of only 50 mm. 

The next development was to apply the annular- 
flow guide vanes to an impulse turbine. As will 
be seen from Fig. 5, opposite, it resembled in prin- 
ciple an axial-flow turbine. In this unit, the 
spindle passed through a tube, centred by ball 
bearings, by which means the friction torque on 
the shaft bearings could be measured. The design 
of a runner to utilise the kinetic energy in the jet 
has so far only been tackled experimentally. Six 
runner designs were tested before satisfactory 
results were obtained. The best model-turbine 
efficiency obtained so far is 78 to 79 per cent., with 
a runner diameter of only 65 mm. A reaction- 
turbine model of similar size would have a corre- 
sponding efficiency of 85 to 90 per cent. in a normal 
full-size macnine. It is calculated that scaling 
up the impulse turbine similarly would give 4 
full-size efficiency of 86 to 87 per cent. The output 
of the turbine at constant speed is regulated by 
opening or closing the nozzle, which varies the 
flow but does not change the angle of whirl, so 
that the runner is always working with the same 
angle of flow at the inlet. Its efficiency should be 
high, therefore, over a wide range, giving the 
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GUIDE VANES FOR WATER TURBINES. 


Fig. 5. 
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simplicity of regulation of a Pelton wheel with the 
advantage of a full-channel flow. 

It is considered that the principle of the annular- 
flow guide vanes should be applicable equally to 
other hydraulic machines, particularly to centri- 
fugal pumps, with a view to controlling the output 
without throttling. It is stated that investigations 
to this end are proceeding, and that the application 
of the principle to the design of hydraulic trans- 
missions is also in hand. 





INTERNATIONAL 
FEDERATION 
OF PRESTRESSING. 
(Concluded from page 490.) 


As reported in our issue of October 16, the meeting 
of the International Federation of Prestressing was 
divided between three working sessions, for which 
we have already given résumés of the rapporteurs’ 
communications to the first two sessions. The 
third and final session, held on Thursday, October 8, 
was concerned with considerations of prestressed 
concrete in the elastic and plastic states and its 
use in the construction of statically indeterminate 
structures. The rapporteur for the third session 
was Mr. Y. Guyon and the following notes are 
based on his general report. All the reports, 
together with the discussion and any subsequent 
written communications, are to be published by 
the Cement and Concrete Association, 52, Grosvenor- 
gardens, London, S8.W.1. 


STaTICALLY INDETERMINATE STRUCTURES IN 
THE ELASTIC AND Puastic STaTEs. 

The general report covered a broad field and 
included notes on the behaviour of prestressed 
concrete both as an elastic and as a plastic material, 
some general references to statically indeterminate 
structures as well as to the particular implications 
involved when prestressed concrete is used as the 
structural material. Brief descriptions were also 
given of completed structures and of innovations 
recently made in structural details. The report 
opened with a brief commentary on the deductions 
to be made from the test conducted on the pre- 
stressed-concrete bridge on the Festival of Britain 
site in South London. The test had drawn atten- 
tion to the effect on the factor of safety, in relation to 
cracking and rupture, of loss of tension in the cables 
due to excessive friction, inaccuracies in the 
position of the cables, and poor grouting. These 
three factors all contributed to the relatively low 
factor of safety that was found to exist when the 
bridge was finally tested to failure and emphasised 
the need for strict supervision at all stages during 
construction. 

On the question of friction at the time of 
tensioning the cables, two contributors had given 
notes on measurements that had been made; one 
mentioned a device for minimising the friction 
and the rapporteur supplied a general observation 
on the desirable form that the cables should take. 
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In terms of the classical formula for friction along 
a cable, T = T,e“®, where T, T, were the tensions 
in the cable at any section and at the origin, 
respectively, @ was the change of direction of the 
cable and wu the coefficient of friction, Professor 
Magnel had found u to have values between 0-24 
and 0-30. On the other hand, Professor A. M. Haas 
reported values that ranged from 0-1 for lubricated 
surfaces up to 0-51 (and, in one exceptional case, 
0-9) for rusty wires. Dr. F. G. Thomas reported 
that an appreciable improvement could be obtained 
by preventing the cable from coming into con- 
tinuous contact with the duct by using helical metal 
liners to the ducts. Mr. Guyon pointed out that 
the difficulties of friction were considerably lessened 
if rectilinear cables were employed, as in the 
covered way at Rouen, the reservoirs at Orleans 
and the Sclayn bridge; the advantages of straight 
cables could only be procured, however, if suitable 
shapes for the beams were adopted in the first place. 

Apart from the outstanding examples of statically 
indeterminate prestressed-concrete structures that 
were referred to, various contributors reported 
details of design of which they had had experience. 
Among such details were those reported from 
Holland, where continuous beams have been built 
from voussoirs held together by cables, and of 
arches supporting a roof composed (like the tie 
beam) of blocks joined in a similar manner. In 
the Nimégue bridge, a road bridge of three spans, 
each of 82 ft., continuity was achieved by ‘“ fish- 
plating ” pre-cast beams; the beams of each span 
extended beyond the intermediate supports and 
were interlaced between the beams of the next 
span, continuity being obtained by introducing a 
transverse prestress. A description was also given 
of a compound system of construction developed 
in Portugal for structures with many redundant 
members. It was generally agreed that the ultimate 
moment of resistance of beams could be increased 
by stirrups placed in the concrete in the compression 
zones. 

Professor Magnel had reported that, in his 
opinion, the appearance of cracking could be fore- 
cast with an accuracy of 10 per cent. by the use 
of the theory of elasticity and, it was further 
stated by other contributors, that with conventional 
designs prestressed concrete remained within the 
elastic state under all normal loading. It was 
agreed that construction could be greatly facilitated 
by allowing tensile stresses in limited zones, these 
zones being reinforced by unstressed mild steel. 
It was pointed out that the mild-steel reinforcement 
should have stress-strain characteristics that were 
similar to those of the prestressing cables. One 
contributor reported that, as a matter of regular 
practice, he allowed tensile stresses of the order 
of } to } for beams, and of } to } for slabs, of the 
tensile strength of the concrete in bending. An 
exception to this practice was railway bridges, 
where tension in the concrete was never allowed. 
Another contributor, however, indicated that he 
would allow tensile stresses up to 500 Ib. per square 
inch (calculated on the elastic theory), sufficient 
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mild-steel bars of small diameter and well distri- 
buted being used to ensure a “ reinforced-concrete 
strength ” against cracking. 

Various tests and observations were reported 
which indicated that the reserve of strength in the 
plastic range was a high proportion of that encoun- 
tered in the elastic range. A particular example 
was that mentioned by Professor F. Levi: he had 
carried out a series of tests on slabs prestressed in 
two directions and resting on an elastic foundation 
and had found a load capacity far greater than 
could be predicted from elastic theories. Mr. 
Guyon gave it as his own opinion that the unit 
rotations (rotation per unit length) possible before 
failure were as much as 10 or 15 times those 
incurred prior to cracking. 

It was generally agreed by the contributors that 
the saving in material, and therefore in costs, 
effected by the introduction of continuity into 
prestressed-concrete structures was very small. 
This was certainly true for continuous beams of 
several equal spans where the sum of the positive 
and negative moments was not greatly different 
from the maximum bending moment likely in a 
simply-supported beam. An improved condition 
could be achieved by accepting an irregular arrange- 
ment of the spans, long spans alternating with much 
shorter ones. For the particular case of a central 
span and two short equal side spans the optimum 
ratio of span length was said to be 0-3: 1-0:0-3, 
when the saving would be considerable. Another 
method of achieving economy that was proposed 
involved the provision of some degree of fixity at 
the ends of the spans so as to obtain some reduction 
of the positive moment by preventing the “ carry- 
over” from one beam to the next. 

One contribution described a series of bridges 
over the Nimy-Blaton canal in which flat jacks 
allowed adjustments to be made to the support 
reactions by providing a controllable thrust at 
foundation level. With such an arrangement it 
was possible to maintain deformations in the 
structures within prescribed limits, which ensured 
that all the elements were working as had been 
intended in the original design. This was tanta- 
mount to the more generalised statement that it 
was desirable to locate the prestressing cable along 
the ‘‘ concordant” curve such that secondary 
stresses due to the combined effect of the prestress 
and of the external loads were largely eliminated. 

The disparity between the opinions expressed by 
the various contributors, and the broad terms in 
which the contributors often expressed themselves 
made it clear that more fundamental experiments 
were required to determine the relationship between 
the applied bending moment and the resultant 
deformation, the curvature that occurred before 
cracking or complete failure took place and also 
the extent of plastic zones in heavily stressed 
sections. Other contributors called for more tests 
to determine the fatigue strength of prestressed 
concrete. However, the several contributors showed 
that many successful structures had already been 
erected. 
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Tue British Electricity Authority’s new power 
station at Uskmouth, near Newport, Monmouthshire, 
was Officially opened on October 7, 1953, by the 
Mayor of Newport, Councillor William Pinnell, 
B.E.M. Work was commenced on the site in 
1948, and it is expected that building will be com- 
pleted by the end of this year. A brief review 
of the project was given in ENGINEERING, vol. 172, 
page 48 (1951). The total cost is estimated at 
21,000,0001. Two, out of a total of six, generating 
sets are now in operation and the others are being 
installed. The final output will be 360 MW, with 
six 132-kV lines running to Gloucester, Cardiff, 
Upper Boat, Lydney and Llantarnam (two), with 
T-connections to Newport. The site chosen, covering 
about 600 acres and known as Nash Point, is at the 
mouth of the river, and had the disadvantage of 
being marshy ground, much of it 4 ft. below high- 
water level and enclosed by dykes. This has 
necessitated the driving of some 7,000 piles for the 
main building and another 1,200 for the switchgear 
house. In some places, the piles had to be 65 ft. 
long in order to reach the marl. It was not 
possible to use water-jet equipment to drive 
them as the disturbance was too great to control 
the toe of the pile as it entered the sand bed 
lying below the estuarine deposit and above the 
marl. 

Preliminary filling for the eight miles of rail sidings 
and the access road to the station began in April, 
1948, and in the following twelve months some 
330,000 tons of quarry waste and 100,000 tons of 
slag from a burnt-out mine tip at Penygraig were 
imported to form banks above high tide level. The 
materials were delivered partly by road and partly 
by rail, truck dischargers being used to unload the 
rail trucks ; spreading and consolidation was effected 
by bulldozers, rollers and scrapers. Subsequently, 
during the progress of other work, a considerable 
quantity of ordinary ash from the East power 
station, Newport, was brought by road to fill 
in areas adjacent to the buildings and to form 
hard standings for the storage of equipment and 
working areas for various contractors. A single- 
line railway track which had served a gun-site during 
the war was used in this undertaking. The new 
banks for roads and railways necessitated the 
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modification of the existing surface drainage dis- 
charging to tidal flaps. New sea-defence banks 
were formed to enclose further areas of tidal saltings 
and an area was drained and built up with ashes to 
provide storage for 108,000 tons of coal. In 
October, 1948, work began on the excavation of the 
basement of the main power-station building, 
including the sealing off with steel sheet piles and a 
hard core bank of Thieves Pill, a water-worn 
gulley running into the north-west corner of the 
site. The deepest excavation for the ash sump 
at the centre of the 900-ft. long main station was 
some 50 ft. below existing ground level and required 
a sheet pile cofferdam, strutted with frames built 
up of boxed pile sections. Difficulties were again 
experienced in this and other sections of excavations 
penetrating the sand and silt layers which had 
proved so difficult during pile driving, but which, 
when opened up, were of the consistency of running 
sand. 

The pumping station for the circulating water 
presented some particular difficulties, as the tides 
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have a range of about 44 ft. The quantity of water 
required is 15,000,000 gallons per hour, while the 
total tidal flow at low water is approximately 
60,000,000 gallons per hour with a short period 
of slack water. For the pumps to be permanently 
drowned, it was necessary to sink the pumping 
station so that the pumps should be below the 
lowest tide level, which meant an excavation 
down to 62 ft. below the finished ground level. 
The construction was carried out with a com- 
pressed-air caisson of reinforced concrete on 4 
steel shoe. This is believed to be the largest 
in the world ; it measures 164 ft. by 110 ft. by 80 ft. 
and weighs approximately 40,000 tons. The caisson 
steelwork, of all-welded construction, forming the 
caisson shoe and working-chambers, was divided 
into three compartments of equal size by the pro- 
vision of two internal transverse bulkheads accom- 
modating spine trusses into which were framed roof 
girders over the working-chambers. One of the 
problems in the construction of the caisson was the 
weakness of the foreshore. Because of this, the 
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steel shoe of the caisson had to be assembled on 
made-up ground back from the river bank. The 
shoe, weighing 580 tons, was erected on ball- 
carriages behind the river bank, as shown in Fig. 10, 
Plate XX XI, and rolled out on two tracks on the line 
of the bulkheads to a position above high tide level 
and immediately above the site on which it was to 
be sunk. From this position, it was lowered by 
hydraulic jacks to a prepared and levelled hardcore 
bed on the foreshore. Six airlocks were provided 
and six 2-ton electric derrick cranes were mounted 
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on the caisson structure to handle the buckets for 
disposal of the excavated material from the 
working-chamber. Holloway Brothers (London), 
Limited, 157, Millbank, London, 8.W.1, were the 
contractors for the caisson, a description of which 
was given in a paper by W. S. Wilson and F. W. 
Sully read before the Institution of Civil Engineers 
on April 1, 1952. 

A feature of the site was that owing to the very 
heavy mists from the river, it was necessary to 





enclose the 132-kV switch-gear. For this purpose, 


a switch house was built separate from the main 
building. As much of the insulation is of the bare 
paper type, air conditioning plant had to be installed 
throughout. Humidity and temperature controls 
are automatic, with electrically-operated dampers 
at various points and electrically-operated steam- 
supply valves for the plant as a whole. The main 
control room is situated centrally in the switch- 
house. There is a loud-speaker system operating 
throughout the whole station. 

A diagram of the coal-handling plant is reproduced 
in Fig. 4. At full-load output the station will con- 
sume some 3,000 tons a day, all of which will be 
brought by rail. The sidings have room for 480 full 
10-ton wagons and a similar number of empty ones. 
Two double-sided tipplers unload the coal into hop- 
pers and vibrating feeders pass it to the conveyors. 
These deliver to other conveyors crossing the railway 
tracks and these, in turn, to the radial storage 
conveyors. Arrangements are made to by-pass 
this stage, so that the coal can be delivered directly 
to the reclaiming hoppers. The radial conveyors 
have an angular movement of 120 deg. and the coal 
is spread by bulldozers over the storage area. The 
108,000 tons which this holds is about five weeks’ 
supply. Provision has been made for the installa- 
tion of drag scrapers at a future date. The reclaim- 
ing hopper is fitted with special grids to take the 
bulldozer tracks, and underground conveyors take 
the coal to the crusher houses. Here ‘‘ Flextooth ” 
crushers reduce it to pass through a 1-in. ring, after 
any iron has been removed magnetically. Twin 
crushers are installed and either can be by-passed. 
The coal then falls through two vibrating screens 
for the removal of non-magnetic rubbish on to the 
conveyors and thence to the boiler house. There are 
automatic belt weighers in the conveyor runs and a 
‘** Guillotine’ sampler is built into the head of 
each. Two conveyors run side by side, the whole 
length of the boiler house and each has an automatic 
tripper which travels from bunker to bunker and 
controls the point of unloading. Apart from the 
length of these conveyors (they are 700 ft. between 
centres) they are of interest as being the first 
application of the ‘‘ Taylor”’ tandem drive. This 
device uses a separate motor and hydraulic coupling 
on each of the two driving pulleys and avoids 
pulley build-up and belt slip. Both coal- and ash- 
handling plants were supplied by Babcock and 
Wilcox Limited, Babcock House, Farringdon-street, 
London, E.C.4. 

There are twelve Babcock and Wilcox high-head 
pulversied-fuel fired boilers each capable of supply- 
ing 360,000 Ib. of steam per hour at 950 Ib. per 
square inch and 925 deg. F. The furnaces are 
water-cooled, with Bailey blocks, and are designed 
for burning pulverised South Wales coal with a 
minimum volatile content of 11 per cent. and a 
maximum ash content of 20 per cent. Pulverising 
is effected by ball mills, there being three to each 
boiler. The burners, of which there are twelve for 
each boiler, are of the vertical intertube type, located 
near the top of the furnace and firing downwards. 
One of the pulverising mills is shown in Fig. 6, on 
page 554. Each boiler is fitted with four retractable 
pressure-atomising oil burners for lighting-up pur- 
poses. These automatically enter through furnace 
ports when oil pressure is applied, and are ignited 
by a spark from a high-tension transformer, being 
extinguished and retracted when the oil pressure is 
cut off. The superheaters are of the Babcock multi- 
loop type with surface-type attempérators, between 
the primary and sécondary stages, for control of the 
final steam temperature. Gas by-passing arrange- 
ments are also provided. The economiser is of the 
Babcock multi-loop type with two parallel banks 
of three sections. The feed-water temperature to 
the economiser is 386 deg. F after five stages of 
heating. Each boiler has two Howden-Ljungstrom 
rotary regenerative air heaters and the steam drums 





have cyclone steam separators and scrubbers. 
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There are 22 retractable soot-blowers in the furnace 
and superheater, and four fixed ones in the air- 
heater. They are operated by Babcock-Lockheed 
automatic sequence control. There are two induced- 
and two forced-draught fans for each boiler, and 
Centicell collectors and electrostatic precipitators 
clean the flue gases. Automatic boiler control is 
provided using compressed air as the operating 
medium, governing the control of fuel, steam 
pressure, air for combustion, gas analysis and 
furnace pressure; this was constructed by George 
Kent, Limited, Luton. The air for combustion is 
controlled by analysing the flue gases for oxygen 
and superimposing the signal on the fuel/air ratio 
controller. This is a considerable improvement over 
the method of using an empirical value for the ash 
content of the coal. The temperature of the super- 
heated steam is governed by two controllers 
operating in cascade, the first being fitted to the 
instrument measuring the final steam temperature 
at the outlet of the secondary superheater and the 
second at the inlet; the latter regulates the degree 
of attemperation. There are also hand controls for 
use in emergency. The steam from each pair of 
boilers is delivered to a steam receiver from which 
a pair of leads supplies the associated turbine. A 
branch also supplies an auxiliary steam range for 
delivering steam to the central evaporating plant, 
de-aerators, steam feed pumps, ejectors and the 
office and switch-house heating system. There are 
six receivers connected in pairs in order to make 
the best use of the available boiler capacity. Fig. 3, 
page 553, is a view of the boilers at drum level. 

The boiler ash hoppers are of the water-filled 
pattern, which have a capacity of 30 tons and are 
emptied periodically through a power-operated 
door by high-pressure water jets. The ashes are 
conveyed by a “ Hydrojet ’’ high-pressure sluiceway 
to ash crushers which discharge into a transfer 
sump, the mixture being then pumped to ash ponds 
by ‘‘ Hydroseal” ash pumps. At present, only 
the first-stage ash pumps are used, since the ash 
is being pumped to ponds at a point just beyond 
the coal store. For the further ponds to be used 
in future (up to 1} mi'‘es from the station), a booster 
pump will be used in tandem. There are three 
ash crushers, three first-stage ash pumps and three 
second-stage booster pumps. Dust and fly-ash 
from the boiler passes, collector hoppers and electro- 
static precipitators, is extracted by feeder ejectors 
or “ Windswept ” dust valves and ‘‘ Hydrovactor ” 
ejectors which utilise a high-pressure water jet to 
produce the vacuum. The dust-water mixture is 
discharged into a gravity sluice leading to the ash 
sump, for disposal to the filling ground along with 
the ash. With coal of maximum ash content the 
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total quantity to be dis- 
posed of would be approxi- 
mately 100 tons per hour. 

The turbines, of the 
General Electric Com- 
pany’s manufacture, are 
designed to run at 3,000 
r.p.m., with steam at 900 
Ib. per square inch and 900 
deg. F., the normal 
vacuum being 28-9 in. of 
mercury and the circu- 
lating water at 56 deg. F. 
The high-pressure cylinder of the turbine has 20 stages 
and the low pressure has six; the single thrust bearing 
is adjacent to the journal at the steam inlet end 
of the high-pressure rotor and is virtually fixed. 
Thus both high- and low-pressure casings and rotors 
expand outwards from it, thereby maintaining 
approximately constant blade clearances. There 
are expansion pieces in the hydrogen seals to allow 
for the end movement. Blades in the high-tempera- 
ture zones are of molybdenum iron and elsewhere 
of rustless steel. Each turbine has twin condensers 
with a total surface area of 47,000 sq. ft. and a 
water flow of 40,000 gallons per minute. A 
general view of the turbine room is shown in Fig. 7, 
Plate XX XI. On the right is the line of control wheels 
for the circulating water and de-aerators and to the 
right of the alternator is the exciter set. The control 
panel is in the foreground, the section on the left 
being the supervising panel for the high-pressure 
turbine shaft and the one on the right for the cooling 
water. Shaft distortion and eccentricity are measured 
electromagnetically and there is a speed indicator and 
recorder operated by a high-frequency alternator 
driven by the shaft. 

The alternators, which generate at 11-8 kV and 
50 cycles, are separately excited and hydrogen 
cooled. A longitudinal section of one of the hydro- 
gen shaft seals is given in Fig. 5. The hydrogen is 
maintained at 4 lb. per square inch above atmos- 
pheric pressure and leakage is of the order of 
13 cub. ft. in 24 hours. The advantages of using 
hydrogen at this pressure are that windage losses 
are reduced, which in air-cooled machines may 
amount to 50 per cent. of the no-load losses, and the 
cooling is improved as the conductivity of hydrogen 
is greater than that of air. The fire risks in the set 
are also reduced. The hydrogen is circulated by 
fans through the alternator windings and then 
through four coolers. A closed circuit of town water 
cools these and this, in turn, is cooled by river water. 
A full alarm system is fitted, and there is an 
emergency pump for supplying oil to the seals if 
the main pump fails and when the alternator is 
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stopped. The rotor, temperature is measured by 
change in resistance. The ratio of rotor voltage and 
rotor current is indicated by a slow-speed motor- 
driven rheostat which, controlled by a magnetic 
amplifier and relay, is used as a self-balancing 
circuit. On full load, the temperature is measured 
within + 1 per cent. 


There are six main generator step-up transformers, 
each rated at 70 MVA, 11-8/140-7 kV and fitted for 
forced-oil circulation and air-blast cooling. On-load 
tap-changing switches are fitted on the 132-kV side. 
Two 10-MVA 140-7/3-44-kV transformers supply 
power for the coal- and ash-handling plants and for 
general services; 44 smaller transformers supply 
the lighting and auxiliary equipment. As mentioned 
earlier, the 132-kV switchgear, which was made by 
Metropolitan-Vickers Electrical Company, Limited, 
has had to be enclosed in a special building. There 
is a conventional duplicate "bus-bar system with 
a section switch in the main bars and a reactor 
which can be connected either across the section in 
main bars or across the gap in the reserve ones. 
The circuit-breakers are of the air-blast type and 
are mounted on the first floor of the switch-house, 
the isolator contact blades passing through the 
floor. The lower ends of these can be seen in 
Fig. 8, Plate XXXI. The interrupters can be seen 
at the top of the main insulators. The capacity 
of these switches is 3,500 MVA at 132 kV with a 
total break-time, from tripping impulse to final 
interruption, of approximately three cycles. The 
layout of the equipment is unique, in that all the 
switch units are in separate cubicles, the bushings 
being of resin-varnished paper. Suitable con- 
nections enable Schering bridge tests to be carried 
out while the bushings are in service. There are local 
control panels in the corridors outside the switch 
cubicles. Power supplies for switch tripping and 
some emergency services are supplied from chloride 
storage batteries. The main group can supply the 
emergency lightingload for30 minutes and also operate 
the oil switches; the smaller group supplies power 
for switch tripping, alarms and indicator circuits. 
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The circulating water is drawn from the river 
by eight vertical-spindle pumps, each of which can 
deliver 2,500,000 gallons per hour. They are 
driven by direct-current motors, made by the 
General Electric Company, of 1,100 h.p. As the 
speeds have to be adjusted according to the tide and 
the load, current is supplied from grid-controlled 
mercury-are rectifiers. These are rated at 884 kW 
at 750 V. Three of the pumps are shown in Fig. 9, 
Plate XXXI. The water passes through band- 
screen filters to remove debris (of which there is a 
considerable amount) and into large settling tanks 
before entering the pumps. From the pump house 
it passes along two reinforced-concrete ducts to the 
centre of the turbine house where the ducts branch 
into two sections, one dealing with the condensers 
of the first three turbines and the other with those 
of the second three. The discharge is taken 
through two more ducts running parallel with, 
but at a lower level than the condenser inlet ducts 
to a point approximately 3,000 ft. higher up the 
river than the inlet point. The outfall has been 
designed to cause as much aeration of the discharged 
circulating water as possible in order to preserve 
fish life in the river. 

The interior of the turbine house has been tiled 
for cleanliness and light and the exterior finished 
in yellow with blue steelwork. Care has been 
exercised in the control room to avoid glare and 
reflections. There is ample space on the site for 
the construction of a second station, which is 
already under consideration. It is hoped that the 
present one will be in full operation in 1955. 
The consulting civil engineers were L. G. Mouchel 
and Partners in conjunction with Sir William 
Halcrow and Partners, and Mr. Johnson Blackett, 
the Newport Borough Architect, was consulting 
architect. John Morgan (Builders), Limited, of 
Cardiff, were the main contractors. 





BALL-BEARING FACTORY. 


THE new factory of Ransome and Marles Bearing 
Company, Limited, Newark, at Annfield Plain, 
County Durham, the opening of which was referred 
to in our issue of October 9, page 467, is devoted to 
the manufacture of the inner and outer races of 
52 types of ball or roller bearings with internal 
diameters ranging from 1 in. to 70 mm. The 
factory is laid out to give a straight-through flow, 
and care has been taken to keep down handling. 
All material is delivered by rail to the north end of 
the factory, the railway line running right inside 
the building. Two 25-ton Royce overhead hoists 
unload the tube, which is then stacked in the store. 
Tests are carried out on samples to check the quality 
and composition. The tube is turned to collet size in 
a lathe and the swarf is broken up by British Jeffrey 
Diamond crushers before being loaded into railway 
trucks by conveyors. Inner races are turned on 
Wickman 28-in. six-spindle automatic machines, 
two races being turned per cycle. This leaves one 
radius to be turned as a separate operation, but has 
proved a more satisfactory method. The outer races 
are turned on Cone automatic machines. After 
turning, the races are stamped by a Finney hydraulic 
machine with their distinguishing marks, which 
enable the date of manufacture and the batch of 
material to be identified. 

The next process is heat treatment and the races 
are fed by a shaker into a Birlec oven. After 
heating in a controlled atmosphere and at a tem- 
perature of approximately 840 deg. C. they are 
passed into an oil bath, by conveyor, and thence to 
a Wild-Barfield oven for tempering. Aftef quench- 
ing the hardness is between 64 and 65 Rockwell C 
scale, and tempering at 165 deg. C. for about an 
hour reduces this to 62. The controlled atmosphere 
leaves the races quite free from scale and perfectly 
clean, so that they can be checked dimensionally 
without further operations. A turning tolerance of 
+0-003 in. is allowed generally, but the track 
tolerance is only half this. All races are tested for 
soundness by bouncing them on a steel anvil, and 
listening for the true ring; there is also a 50 per 


cent. test for hardness with a file. At this stage 
the distance of the track from the stamped face is 
checked, and in subsequent grinding operations the 
races are kept with the stamped face downwards. 
Grinding of the face is carried out on a Blanchard 
machine with a rotating table automatic feed. All 
races are again inspected and checked for size, 
tolerances being 0-002 in. on size and 0-0C05 in. 
for flatness and parallelism of faces. The error 
allowed for ovality is0-005 in. This testing is done 
with Taylor Hobson instruments. 

The outside of the outer races is ground in a 
hand-fed Cincinnatti centreless grinder, and the 
bore of the inner race in a Heald Gaugematic 
Redhead machine. The tracks on both races are 
ground in a Van Norman oscillating grinder. This 
has been found to give a more truly circular section 
than a shaped grinding wheel. At each stage of 
grinding, the races are checked for cracks by the 
Metropolitan-Vickers Electroflux method. When 
grinding is completed, the tracks are tested for 
diameter and chatter marks using a three-point 
feeler. Chatter marks must not exceed 0-00005 in. 
in depth. The track shape is checked with a ball 
gauge, using red-lead as the marking medium. 
After testing, the races are buffed and the tracks 
polished to a mirror finish—the finish being checked 
with a beam of light. The outer races are then 
graded by their track diameters in 0-0001-in. steps, 
and the inner races selected for use with them and 
with the grades of balls. The balls are all made at 
the Newark factory and sent ready graded. Before 
final assembly, the tracks are again tested for 
hardness with a special scraper. Thrust bearings 
are assembled by heating on a hot-plate and pressing 
the two races together by hand ; other bearings are 
squeezed out of round either by hand or com- 
pressed air, to enable the last ball to be dropped in. 
They are then washed clean and blown dry. The 
two halves of the cage, whether of pressed steel or 
solid brass, are riveted together either by com- 
pressed air or hydraulic machines. Once again the 
bearings are washed, using an S.M.S. auto-washer, 
and blown dry before having a final inspection. 
They are then graded in three classes according to 
fit and play, given an oil bath and packed for 
dispatch. 





DIVERS’ 
INTERCOMMUNICATION 
EQUIPMENT. 


NEw equipment which enables divers to keep 
in touch with each other and with the surface 
has been designed as the result of collaboration 
between C. E. Heincke and Company, Limited, 
Bermondsey, London, S.E.1; Kenton Laboratories, 
Limited, Brixton-road, London, 8.W.9; and the 
General Electric Company, Limited, Kingsway, 
London, W.C.2. It differs from the Diverphone 
equipment, which has been employed since the war 
by both British and foreign navies, in that the high- 
tension supply is obtained from a vibrator instead 
of from a motor-generator. Miniature valves are 
used in the amplifier circuit to increase compact- 
ness and the unit principle of construction is 
employed to simplify servicing. A further innova- 
tion is that head-operated transceivers (a speak- 
listen transducer and switch unit in the diver’s 
helmet) have been substituted for the earlier chin- 
operated apparatus. 

Owing to the improved circuitry employed, the 
ain obtained from the amplifier is very high. 
his, while generally speaking an advantage, has, 


however, necessitated arrangements for preventing 


mechanical hum from being transmitted through 


the chassis and metal case and for eliminating air 
vibration which would affect the loudspeaker cones. 


Hum in the vibrator pack has been prevented by 


employing a special low-loss transformer and by 
replacing as much of the steel in the chassis frame 
and case as possible by copper and brass. Special 
attention has also been devoted to the component lay- 
out, while the vibrator itself is mounted in a sponge- 
rubber tube which is held away from the chassis 
by a flexible metal stay. The possibility of damage 
due to inadvertent reversal of polarity at the 
24-watt accumulator is obviated by a cut-out 





incorporating a selenium rectifier and relay. 





INTERNATIONAL 
FLAME-RADIATION 
RESEARCH AT IJMUIDEN.* 


By Ir. G. W. van Stem CALLEeNrELs. 


ALTHOUGH during the past few years several 
articles} have been published concerning the flame- 
radiation research centre at Ijmuiden in the 
Netherlands, it may be of interest to set out a few 
fundamental aspects of the scheme. This may be 
described in general terms as the study of combustion 
and heat transfer from luminous flames produced by 
the firing of gaseous, liquid and solid fuels. From its 
inception, Great Britain, France, Sweden and 
Holland have participated in the work, and quite 
recently the United States and Belgium have formed 
national committees. Moreover, it is likely that a 
committee will be formed in Switzerland and even- 
tually another in Germany. The wide interest 
awakened by the research is indicated by the fact 
that the members of the national committees 
represent the ceramic, glass-making, fuel-oil, refrac- 
tories, gas, cement, and boilermaking industries. 

In industrial furnaces, the heat transfer from the 
flames by radiation can take place either by non- 
luminous radiation, which is fundamentally a radi- 
ation by combustion products in certain wave-length 
bands in the infra-red, or by luminous radiation in 
which very small soot particles radiate over visible and 
non-visible wave-length regions. The non-luminous 
radiation has been the subject of extensive studies 
and the results can now be applied with fair 
accuracy to the design of industrial furnaces. The 
luminous radiation, however, which is generally 
much more powerful than the non-luminous 
radiation, has, so far, been investigated only in 
some special cases. 

With the growing use of oil and pulverised-coal 
firing, however, and the increasing proportion of 
radiant-heat transfer, the existing lack of data 
concerning the properties of luminous flames has 
greatly handicapped furnace designers and users. 
Luminous radiation arises from extremely small 
incandescent soot particles which are formed during 
combustion, owing to thermal “ cracking” and 
incomplete combustion. The problem is a very 
complex one, because there is a very strong inter- 
action between the rate of combustion, the rate of 
mixing, the temperature, and the chemical reactions. 
This explains why small-scale experiments on 
luminous radiation have proved inapplicable to 
industrial furnaces because, in a small-scale model, 
only one or, at most two, phenomena can be truly 
simulated. Thus the complexity of the problem 
itself demands research on a large scale. 

At Ijmuiden, the investigations are concentrated 
in the experimental furnace, but concurrent studies 
are carried out on much smaller models in labora- 
tories in Paris, London, Sheffield and Delft, the 
purpose of which is to concentrate on one par- 
ticular aspect of the whole problem. At the very 
beginning, the joint international committee which 
is in charge of research operations decided that the 
work on the large furnace should be split up into 
performance trials and combustion-mechanism 
trials. In the former, the investigations are con- 
centrated on the overall effects of the variables in 
the particular trial so as to enable them to be 
immediately applicable to industrial conditions. 
In the combustion-mechanism trials, on the other 
hand, efforts are concentrated on the fundamental 
aspects of mixing, soot-formation, temperatures 
and emissivities of one or two particular flames only, 
in order to obtain the fullest information concerning 
all the factors involved. 


Before discussing a few results I will give a very 
brief description of the furnace’ This consists of 
a horizontal tunnel measuring 2 by 2 m. in cross- 
section and 7-5 m. in length, which has, at one end, 
the burner and the combustion-air supply, both 
somewhat flexible in order to enable several types 
of burners to be tested. At the other end is a 





* Lecture delivered before the Iron and Steel Institute 
in Amsterdam on Thursday, October 1,1953. Abridged. 

t See, for example, ENGINEERING, vol. 172, page 705 
(1951). 
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brick Venturi leading to the stack.* The side- 
walls are equipped with eight vertical slots which 
allow for flame radiation measurements with hot 
and cold background. A set of radiation pyro- 
meters, one at each slot, can be moved up and down 
in order to measure the contour of the flames. 
With this furnace several performance trials and 
one combustion-mechanism trial have been carried 
out, using both oil and gas firing. 

In earlier performance trials the influence of 
the type of liquid fuel and the methods of atomising 
oil by steam or air have been studied. In another 
series, a number of industrial oil burners all of a 
type, in which oil is atomised by compressed air 
or steam, were experimented with; the results 
showed that differences between burners of different 
classes could be almost entirely attributed to the 
flow characteristics of the atomising steam or air 
in the burner. Hence, with one particular fuel, 
the flame radiation could be related to the back- 
thrust of the burner and the nozzle-size only. In 
view of the enormous number of different oil- 
burners in use, this simplification in the description 
of oil-burner characteristics is in itself an important 
result. 

In the last series of performance trials, the 
radiation of different mixtures of gas with oil or 
pitch-creosote was studied. While keeping the 
total calorific input constant, flame characteristics 
were determined at flames ranging step by step 
from full gas to full oil or pitch. Just as an example, 
the results of the flame radiation measured at its 
peak value (at slot 3) are shown in Fig. 1, on this 
page. From these graphs can be seen the powerful 
effect of adding some 10 to 20 per cent. of liquid 
fuel and especially pitch-creosote to a gas flame, an 
effect which had been known qualitatively for a long 
time but which, as a result of these experiments, 
can now be worked out quantitatively. 

Up till now all experiments have been carried 
out employing cold combustion air; as, however, 
in high-temperature industrial furnaces preheated 
combustion air is quite common and because some 
conclusions reached with cold combustion air were 
contradictory to industrial experience with hot 
combustion air, it was considered highly desirable 
to conduct experiments using preheated combustion 
air. This step involved higher furnace temperatures 
which the existing furnace was not designed to 
withstand, and the need for an entire reconstruction 
of the furnace became urgent. At the same time, 
the boilermaking and cement industries emphasised 
their desire to put in hand experiments on 
pulverised-fuel flames. After a thorough discussion, 
it appeared that a separate furnace for this purpose 
would have to be built, mainly on account of the 
problems concerned with the removal of the coal ash. 

These two considerations, coupled with the 
fact that the installation around the existing furnace 
was in a very bad state, having been set up only 





* An illustrated description of this furnace, and a 
report of some of the results obtained appeared in 
ENGINEERING, Vol. 172, page 705 (1951). 
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provisionally, led the joint committee to decide 
that a completely new installation should be built, 
comprising a gas and oil-fired and a pulverised-fuel 
fired furnace. The present situation is that the 
furnace in which all the trials have been done 
and of which a general view is shown in Fig. 2, 
above, has been discarded, and that the new 
furnace has been completed, although the equip- 
ment around it is still in course of erection. It is 
hoped to conduct a second series of combustion- 
mechanism trials early next year; moreover, the 
performance trials next year will be devoted to the 
use of oxygen in the flame and to experiments 
with preheated combustion air. The pulverised- 
fuel furnace is still at the drawing-board stage. 
It is hoped to start experiments on pulverised-coal 
flames at the end of next year. A general view of 
the building, in which the two new furnaces are 
being housed, is shown in Fig. 3, above. 

I have mentioned a few of the results obtained 
from the experiments ; the getting of these results, 
however, may not be the greatest benefit which the 
members participating or promoting this work will 
obtain, because the results are not secret and have 
been, or will be, published in full in technical 
journals. It is considered equally important that 
young scientists from all countries should closely 
co-operate on a joint project. In all the different 
trials so far carried out, we have had ever-changing 
teams of young persons who had recently finished 
their University course or had just joined the staff 
of a firm or research centre. By co-operating in 
these trials, they derive benefits in a scientific 


|sense, firstly because they come into contact with 


a complex problem comprising many factors 





involving the mixing of fuels, combustion, heat- 
transfer, instrumentation and measuring techniques, 
and, secondly, because experimentation on such a 
large unit needs careful planning of the trials in 
order to secure the maximum information from them. 

In this connection I should like to mention 
that we have adopted, for the planning of the trials, 
a factorial method which has been worked out by 
British scientists for agricultural tests, but is 
gradually gaining a wider scope of application in 
many other fields of experimentation. The method 
itself is based on the principles of mathematical 
statistics and is most efficient as soon as more than 
two or three variables have to be dealt with, or 
unknown disturbances obscure the results. As 
mathematical formulation allows very many data 
to be taken into account, the efficiency and accuracy 
of experimentation is greatly enhanced. It has 
been considered a great advantage by all the 
participating teams, that these relatively new 
methods should be utilised and applied to the 
present large-scale experimental scheme. 





PRACTICAL TRAINING FOR UNIVERSITY STUDENTS.— 
An overhaul of the system of providing practical train- 
ing for university students entering the engineering 
profession is urged in the Glasgow University Engineer- 
ing Society’s Year Book for 1953, by Professor James 
Small, who occupies the James Watt Chair of Mech- 
anical Engineering. If professional standards are to 
be safeguarded, he believes that it is essential that the 
short period now devoted to practical training by 
university men should be used in the most efficient 
manner, and he thinks that the situation requires more 
frank attention from the engineering profession as & 
whole than it is now receiving. 
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Fic. 1. GENERAL VIEW oF SITE. 


BLAST-FURNACE SLAG 
CEMENT PLANT AT 


CLUANIE DAM. 

For the first time in the United Kingdom, cement 
from blast-furnace slag is being used in the con- 
struction of a major dam. Its use will effect a 
saving of some 20,000 tons of ordinary Portland 
cement and will thereby considerably reduce the 
cost of constructing two dams which form part 
of the North of Scotland Hydro-Electric Board’s 
scheme for exploiting the waters of the River 
Moriston and its tributary, the River Loyne. 
The scheme, part of the Board’s general plan for 
the development of the Scottish Highlands, is 
expected to produce 213 million units per annum 
and to have a capacity of 65,000 kW. There will 
be two large dams, one at the mouth of Loch Loyne 
and one at the outlet of Loch Cluanie, with a tunnel 
to convey the water from Loch Loyne to Loch 
Cluanie whence the main tunnel, about 15,000 ft. 
long, will take the water to the principal power 
station of the scheme at Ceannacroc ; there will also 
be further works lower down the glen. Driving the 
principal tunnels is now nearly complete, and con- 
struction of the two dams has just commenced. The 
consulting engineers for the scheme are Sir William 
Halcrow and Partners, Westminster. Fig. 1 is a gen- 
eral view of the site and the buildings visible are the 
cement-grinding mill and the batch concrete mixer. 

The slag cement is being made by the Trief 
process, first used to any considerable extent on the 
construction of the large dam by the French Elec- 
tricity Board at Bort-les-Orgues in Central France. 
The Trief process consists of using a blast-furnace 
slag—which is otherwise virtually a waste 
product—by grinding it wet at site in a rotary 
grinder. The slurry so produced is passed directly 
into the concrete mixers where it is mixed with 
stone, sand and a little ordinary Portland cement 
and sufficient water to achieve the optimum water/ 
cement-slag ratio. Extensive tests made at the 
Royal Technical College, Glasgow, have shown that 
the resulting concrete has the strength of a compar- 
able mix made wholly with Portland cement and it 
has the additional advantage (of significant value 
in the construction of dams) that less heat is pro- 
duced during the process of setting. Some doubts 
are still expressed about its resistance to corrosive 
waters but suitable experiments are at present in 
hand to determine this issue. Experience has shown 
that the resulting concrete has a density of 150 Ib. 
Per cubic foot, which gives rise to optimism in 





respect of the endurance qualities of the concrete. 
The slag is required in a granular form, com- 
parable with a coarse sand, and it is obtained in 
this condition by quenching the slag in cold water 
in an appropriate granulating plant installed at the 
steel mill; to produce a good cement, it is neces- 
sary that the slag granules shall be vitreous and 
not crystalline. For the present contract, the 
slag is being obtained from the steel mills of Col- 
villes Limited, Lanarkshire, and is brought by road 
to the site in lorries provided by the principal 
contractor, the Mitchell Construction Company, 
Limited, Peterborough. On arrival at site, the 
wet slag is tipped into conveniently placed slag- 
heaps ; being completely inert it suffers no deteriora- 
tion during such storage and no precautions are 
required to maintain the granulated slag in a suit- 
able condition. From storage it is fed to the mills 
where the slurry is produced by a wet grinding 
process; the general arrangement of the plant at 
the site is indicated diagrammatically in Fig. 2. 
Two grinders have been installed at Cluanie, each 
capable of producing five tons of wet slurry per 
hour; each consists of a rotating drum of about 
6 ft. diameter by 30 ft. long containing numerous 
rough steel balls. Each drum is driven by a 275-h.p. 
induction motor manufactured by the English 
Electric Company, Limited, Kingsway, London, 
W.C.2, driving through a worm-gear reduction unit 
made by David Brown and Sons, Limited, Hud- 
dersfield. Additional water and an air blast are 
introduced into the slag-input end of the drum. 
The fine slurry produced is sampled and checked 
for fineness and chemical composition at a laboratory 
built and maintained on the site by the contractor. 
The specification requires the ground particles to 
have a surface area of 3,000 sq. cm. per gm. 

From the grinding drums, the slurry is fed into 
storage vats, of which there are four each having a 
capacity of 60 tons of slurry. Water is added to the 
slurry and segregation is prevented by the use of 
large rotating paddle agitators. The slurry is then 
pumped as required directly into the batch mixer 
which has been installed by Winget, Limited, 
Rochester, and comprises aggregate, Portland 
cement and water containers together with three 
mixers, one of 1 cub. yd. and two of 2 cub. yd. 
capacity. The mix at present being employed con- 
sists of seven parts of slurry to three parts of 
ordinary Portland. cement and has an effective 
water/cement-slag ratio of 0-55. 

Aggregate for the contract is being obtained from 
a quarry which has been opened near the site of the 








Fig. 2. SLAG-CEMENT PLANT AT CLUANIE DAM. 
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Cluanie dam and equipment has been installed to 
give an output of up to 200 tons a day. Stocks of 
graded aggregate are being held in reserve near the 
quarry and the stone is taken to the aggregate bins 
of the batching plant by conveyor belt. Such 
Portland cement as is used is taken up to the site in 
bags because it has not yet been possible to reach a 
suitable agreement over the bulk handling of the 
cement. 

The two dams are both of the gravity type and are 
straight in plan. The smaller, in Loch Loyne, will 
be about 1,745 ft. long at the crest and 64 ft. high, 
and the larger, at the end of Loch Cluanie and on 
the River Moriston, about 2,235 ft. long and 118 ft. 
high. To avoid the use of steel or timber shuttering 
during construction and at the same time to pro- 
vide a surface of known resistance to the atmosphere 
and to the local peaty waters, the contractors 
are using permanent shuttering of Portland cement 
precast blocks, each weighing about two tons. 
All the concrete for the dam and the facing blocks 
will be placed in the Cluanie dam by twin over- 
head cableways which span the length of the work 
and have been supplied by John M. Henderson 
and Company, Limited, Aberdeen. Each cable- 
way has a capacity of 10 tons and the concrete skips 
are capable of holding four cub. yd. of material. 
Control of the overhead cableways will be affected 
from the working area by a “ walkie-talkie ” wire- 
less apparatus, which is thought to be an innovation 
for this type of work. 





AUSTRALIAN GOVERNMENT OFFICIALS Visir RuegBy 
Works.—The Hon. J. A. Dimmitt, Agent-General for 
Western Australia, accompanied by Mr. C. R. Gibson, 
official secretary, Agent-General’s office, and Mr. H. 
Gardner, inspecting engineer, visited the Rugby 
Works of the British Thomson-Houston Company on 
Monday, October 5, where the manufacture of electric 
power equipment for 18 Diesel-electric shunting loco- 
motives for the Western Australian Government 
Railways is nearing completion. The mechanical parte 
are being manufactured by the Clayton Equipment 
Company, Tutbury, in whose works the locomotives 
are being built, and the Diesel engines are being supplied 
by Davey, Paxman & Co., Ltd. The locomotives 
are of the four-axle ‘ype, are of 3 ft. 6 in. gauge, and are 
rated at 400 h.p.; they each weigh 40 tons. 





GRINDING-WHEEL Dresstnc TooL.—Engineering 
Diamonds, Ltd., 26, Warwick-row, Coventry, have 
developed a diamond-type dressing tool in which the 
diamond is mounted with its main axis offset by 30 deg. 
from the longitudinal axis of the holder. “‘ Compres- 
sion tool” is the name given to this development and 
it is stated that the advantage of setting the diamond 
at an angle is that it has a cutting action, whereas in 
the normal method of mounting it has a crushing action. 
It also permits the use of a smaller diamond, due to a 
reduced rate of wear per dressing and the fact that the 
diamond is set with its naturally hard direction opposed 
to the grinding wheel. Because of this the need to 
rotate the tool is avoided, and it is stated that the 
surface of the grinding wheel is left with a clean open 
structure after dressing. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


Scorrish Motor SHow.—Foreign exhibits will be 
included among 32 makes of private cars on view at 
the 39th Scottish Motor Show in the Kelvin Hall, 
Glasgow, to be opened on November 13 by the Ear! of 
Roseberry. Commercial vehicles will also be dis- 
played. As 1953 is the jubilee year of the Scottish 
Motor Trade Association a special exhibition, including 
examples of early vehicles, is to be staged in Glasgow 
Art Galleries, 


Scuoot Buiipine or Piastic PaNELLING.—Work is 
to begin soon at Drylaw South, Edinburgh, on a school 
built of plastic panelling. Designed to accommodate 
650 pupils, the school will be the first of its kind in 
Scotland to be constructed of plastic panelling. The 
material will be delivered to the site in shapes ready 
cut for the insertion of doors and windows. The walls 
will be 2 in, thick. Apart from cleaning, the panelling 
will require no maintenance or painting. The estimated 
cost is 100,000/. 


CLosuRE oF NEwMaIns Founpry.—The iron and 
steel foundries at Newmains, Lanarkshire, formerly 
owned by the Coltness Iron Co., Ltd., and taken over 
by G. & J. Weir, Ltd., engineers, Cathcart, about a 
year ago, are to be closed at the end of December. 
Announcing their decision, G. & J. Weir state that it 
has not been found possible to obtain a sufficient 
volume of orders beyond their own requirements to 
operate the foundries efficiently. Six hundred opera- 
tives are employed at the foundries. 


REFRESHER COURSE ON WELDING.—An industrial 
refresher course on “‘ Modern Welding Technique ”’ is 
to be held at the School of Engineering, Crawford- 
street, Burnbank, Hamilton, Lanarkshire, on eight 
successive Friday evenings and Saturday mornings 
commencing to-day, October 30. The evening meet- 
ings commence at 7 and the Saturday morning meet- 
ings at 10. Lectures will be given by experts 
from industry, and time will be set aside for discussion. 
Films will be shown and several visits to works have 
been organised. No fee will be charged for the course. 


THe Late Mr. G. Humpurey.—The death has 
occurred at Newtongrange, Midlothian, of Mr. George 
Humphrey, formerly chief engineer of the Lothians 
Coal Company, Newbattle. Mr. Humphrey was 74. 


Tue Late Caprain R. B. Fire.—The death of 
Captain Robert Balderston Fife, a retired naval 
architect, occurred suddenly on October 16. He was 
associated for many years with the Fairlie Yacht- 
building yard, Ayrshire, of William Fife & Sons and 
assisted in designing the America Cup challengers, 
Shamrocks I and II. Captain Fife was the eldest son 
of the late Mr. and Mrs. James Balderston Fife, of 
Gateside, Paisley, and grandson of Mr. William Fife, 
of Fairlie, who died in 1902. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


INDUSTRIAL DEVELOPMENTS ON TYNESIDE.—At the 
monthly meeting of the Tyneside District Advisory 
Committee of the Northern Regional Board for Indus- 
try, it was reported that during the four months ended 
August, 18 industrial development certificates had been 
issued which would provide work for another 308 men 
and 196 women. For the first eight months of the 
year, industrial development certificates granted had 
totalled 35 and were expected to provide work for 
1,251 men and 486 women. 


Activities AT BILLINGHAM-oN-TEES.—Work for 
about 350 men and women will be found at the Billing- 
ham-on-Tees works of Imperial Chemical Industries, 
Ltd., during the next few months. In December a 
new nylon plant to employ 290 will be brought into 
operation, extensions to the ammonia plant will employ 
another 16, while the first part of the new sulphuric-acid 
plant will employ about 44 when it commences opera- 
tions towards the end of next summier. 


Lone Ramway Journey or Stator.—A 135-ton 
stator has been delivered to Littlebrook power station, 
Dartford, Kent, by Messrs. C. A. Parsons & Co., Ltd., 
Heaton, Newcastle-on-Tyne, who constructed the 
equipment. Owing to its size, the stator, which is 
part of a 60,000-kW generator, travelled on the railway 
only at week-ends and the 287-mile journey occupied 
seven week-ends, 











CLostine Down oF DurxHam COLLIERIES.—The 
Durham Divisional Coal Board have issued notices 
terminating their employment to 80 miners, including 
30 hewers, at the Bute Pit and Ruler Drift, Garesfield, 
County Durham, which are being closed at the end of 
this month. The nearby Tilley Drift is being kept in 
production for an experimental period of three months 
at the request of the miners, to see whether production 
can be improved and maintained. 


K1N@’s CoLLEGE, NEWCASTLE-UPON-TYNE.—On page 
306 ante we gave some particulars of an appeal made 
by Dr. C. I. C. Bosanquet, Rector of King’s College, 
Newcastle, the main purpose of which is “ to create and 
maintain in the Newcastle Division ot the University of 
Durham what will be, in effect, a North Eastern Uni- 
versity Institute of Science and Technology, with a 
student body of between 1,500 and 2,000.” We added 
that some of the great North-East Coast Industrial 
firms and a number of private concerns had responded 
to the extent of some 160,000/., towards the 250,000I. 
required. The assistant registrar has now informed 
us that the total, on September 30, was 192,463/. and 
that the Rector is hopeful of reaching the target by the 
end of the year. 


LANCASHIRE AND SOUTH 
YORKSHIRE. 


DrgsEL-ELEctric Locomortives.—The Wath-on- 
Dearne marshalling yard of British Railways is now 
equipped with Diesel-electric locomotives which have 
displaced the old steam locomotives. The yard deals 
with coal delivered from nearly 50 South Yorkshire 
collieries. 


Output OF ROLLING-MILL PLant.—The chairman of 
the Brightside Foundry & Engineering Co., Ltd., 
Sheffield, Mr. Ambrose Firth, J.P., has announced 
that his firm’s output of rolling-mill plant and auxiliaries 
has been well maintained during the past year, but 
although many interesting future projects are being 
studied, the value of the contracts actually received 
has been somewhat less than the average of the last 
few years. During the year a blooming-mill plant 
has been commissioned in record time. 


DisPosaL OF WasTE MaTERIALS.—About 90 Sheffield 
firms are availing themselves of the facilities for dispos- 
ing of their waste and surplus materials advantageously 
through the Industrial Recovery Advisory Council, a 
non-profit organisation. All types of industry are 
covered by the scheme, including ferrous and non- 
ferrous concerns. The organisation finds new outlets 
for waste materials and encourages the saving of basic 
raw materials in co-operation with the British Iron 
and Steel Federation, the Waste Paper Recovery 
Association, and the Federation of British Industries. 
The control is vested in the Ministry of Materials. 


PowER-TRANSMISSION WoRKS AT CLECKHEATON.— 
A new factory of Messrs. F. W. Birkett & Sons, Ltd., 
power-transmission engineers, at Cleckheaton, York- 
shire, is a single-storey brick and steel building erected 
on a three-acre site. The foundry, with a floor space 
of approximately 7,000 sq. ft., has been equipped with 
the very latest mechanised sand-conditioning plant. 
The melting of the metals in the foundry is carried 
out in oil-fired furnaces. The two machine shops are 
equipped with the latest types of machine tools. From 
the machine shop, the finished products are inspected 
and taken to the dispatch department, where they are 
packed and dispatched. 

CaBLE Factory VISITED BY MINISTER OF SUPPLY.— 
During his industrial tour of the North-Western 
Region, Mr. Duncan Sandys, M.P., Minister of Supply, 
visited the Prescot Works of British Insulated Callen- 
der’s Cables, Ltd., on Thursday, October 22. The 
Minister toured the copper refinery, where blister 
copper from the mines of Rhodesia is refined; the 
rolling mills and wire-drawing departments, where 
wires of all sizes from the heaviest to the finest gauges 
are produced, and the power and telecommunication- 
cable manufacturing departments. 


THE MIDLANDS. 


Opencast Coat Bortne.—Trial borings for opencast 
coal are to be made by the National Coal Board in the 
St. Martin’s area, near Oswestry, Shropshire. It is 
only intended, at present, to discover if the quantity 
of coal available is sufficient to warrant opencast 
working; no plans have been announced for com- 
mencing operations, and the land will, for the time 
being, continue to be put to normal agricultural uses. 


Proposep MunictpaL Omnisus-Bopy BuILDINe.— 
Powers to engage in the building of omnibus bodies 














for the municipal-transport undertaking are to be 
sought by Birmingham City Council, under the pro- 
posed Birmingham Corporation Bill. The City 
Transport Department operate rebuilding works at 
present, where complete overhauls of public-service 
vehicles are carried out, and the Transport Committee 
have pointed out that they already employ a skilled 
staff capable of designing and building new bodies. 


New Type or TROLLEYBUS IN THE MIDLANDS.— 
Walsall Corporation Transport Department are intro- 
ducing, experimentally, a type of trolleybus which 
has not previously appeared in service in the Midlands. 
It is a double-deck vehicle with seats for 62 passengers, 
instead of 56, as on the present vehicles, and has 
electrically-operated, separate entrance and exit 
doors. Fares will be taken by a conductor seated at 
a desk at the entrance. 


River Pottution.—Mr. H. Llewelln Jones, fisheries 
and pollution officer of the Severn River Board, has 
informed the Rural Council of Kidderminster, 
Worcestershire, that the river Stour, which flows into 
the Severn, is the most polluted river in the Board’s 
area. Mr. Jones stated that the present condition of 
the river has developed over a period of 100 to 150 
years, and that there were now more than 300 effluent 
discharges, from 35 different types of factory, through 
an intricate system of drains. Efforts to improve 
matters had not met with much success, and it seemed 
that at least five years must elapse before much 
progress could be made. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


Pit Prors FROM FrRaNncE.—French pitwood for the 
Welsh mines will be available in substantial quantities 
shortly for the first time for 18 months. Contracts 
have recently been concluded for the supply of 70,000 
tons over the period November-June next. France, 
at one time, was the principal source of supply for the 
Welsh mines but operations came almost to a complete 
standstill when negotiations broke down. In the 
intervening period only one small contract for 25,000 
tons has been concluded. 


Tin-PLatE AND Hot-Strip Mint Acrtivities.— 
Four of the six tin-plate mills in the Pontardawe area 
which had been idle since May last will restart on 
November 2, providing employment for 120 persons. 
The hot-strip rolling mill of Richard Thomas and 
Baldwins, Ltd., at Ebbw Vale, set up a new output 
record in the week ended October 17. A total of 
16,495 tons was produced in a 17-shift week, thus 
beating the previous record established last May by 
46 tons. 


LocaL Propuctiviry CounciLts.—With the object 
of bringing together employers and trade-union leaders 
in the common aim of increasing efficiency and pro- 
ductivity in industry the East Wales Regional Com- 
mittee of the British Productivity Council have decided 
to set up 12 to 15 local productivity councils in the area. 
The first local committee has been set up in Merthyr 
under the chairmanship of Mr. P. J. Elsworth. 


ScHEME FoR Port TaLsot Roap BripcEe.—A joint 
meeting between the Glamorgan County Council and 
Port Talbot Borough Council decided to instruct the 
county and borough surveyors to prepare a scheme for 
the construction of a road bridge at Port Talbot, to 
avoid a railway level crossing in the town which has 
been described as causing the worst road-traffic 
bottleneck in Wales. The proposed road _ bridge 
carrying the A48 trunk road will span the railway and 
the river Afan. 


Pitan to Repvuce River Pottution.—Richard 
Thomas & Baldwins, Ltd., have announced that they 
are to spend 125,0001. in a new effort to reduce pollution 
of the River Ebbw by the further treatment of effluents 
from their Ebbw Vale plant. About 5,000,000 gallons 
of water flow into the river every day from the various 
parts of the works. Among the major provisions of the 
scheme is the installation of a 115,000/. water-treatment 
plant to remove sludge and impurities from the water 
used to wash the gas from the blast furnaces. Plant 
costing 10,0001. has already been installed to clean 
and re-circulate the great quantities of water used in 
the strip mill for descaling and for cooling the rolls. 


PyritEs CINDERS TO BE SHIPPED TO MIDDLESBROUGH. 
—Accumulated stocks of pyrites cinders in South W ales 
are to be shipped from Swansea Docks to Middles- 
brough, where they will be utilised in a chemical- 
fertiliser factory. The cinders are the accumulated 
stock of the National Smelting Company after the 
extraction of sulphur from iron pyrites. 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Monday 
morning in the week preceding the date of the meeting. 








CHEMICAL SocrETy.—Monday, November 2, 5 p.m., 
The University College, Leicester. Joint Meeting with 
the UNIVERSITY CHEMICAL Society. ‘‘ Problems Raised 
by the Visualisation of Large Molecules,” by Dr. R. W. G. 
Wyckoff. Tuesday, November 3, 6.30 p.m., The 
University, Leeds. ‘* Pernitrous Acid and Its Nitrating 
and Hydroxylating Properties,” by Mr. R. Heslop. 
Thursday, November 5, 7 p.m., Chemistry Department, 
The University, Bristol. ‘‘ Some Aspects of the Work 
at Rothamsted,”’ by Sir William Ogg. 

SocrIETY OF ENGINEERS.—Monday, November 2, 
5.30 p.m., Geological Society’s Apartments, Burlington 
House, Piccadilly, W.1. ‘‘ Prestressed Concrete in 
Civil-Engineering Works,’’ by Mr. A. J. Harris. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, November 2, 6 p.m., Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. ‘‘ Develop- 
ment of a Marine Steam-Turbine Design,” by Mr. 
H. G. Yates. London Graduates’ Section: Tuesday, 
November 3, 6.30 p.m., Storey’s-gate, St. James’s Park, 
$.W.1. “ Filtration,’ by Dr. G. Moss. North-Western 
Branch: Thursday, November 5, 6.45 p.m., Engineers’ 
Club, Manchester. *‘Instruction and Research in 
Hydraulic Laboratories,” by Mr. Herbert Addison. 
Institution (Hydraulics Group): Friday, November 6, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“Present Trends in Surge-Tank Design,” by Dr. C. 
Jaeger. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Centre: Monday, November 2, 6 p.m., James 
Watt Memorial Institute, Birmingham. ‘ Co-ordination 
of Insulation of High-Voltage Electrical Installations,” 
by Mr. J. S. Cliff. Mersey and North Wales Centre: 
Monday, November 2, 6.30 p.m., Royal Institution, 
Colquitt-street, Liverpool. ‘‘ Radio Telemetering,” by 
Mr. J. Walsh. London Students’ Section: Monday, 
November 2, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. ‘* Development of Electrical Aids in Anti- 
Aircraft Gunnery,” by Mr. D. H. A. Huddart. Measure- 
ments Section : Tuesday, November 3, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Discussion on 
“ Standardised Protective Transformers from the Point 
of View of Maker and User,’’ opened by Mr. H. S. Petch 
and Mr. J. G. Wellings. North-Western Centre: Tuesday, 
November 3, 6.15 p.m., Engineers’ Club, Manchester. 
“Economic Aspects of Overhead Equipment for Direct- 
Current Railway Electrification,’ by Mr. O. J. Crompton 
and Mr. G. A. Wallace. East Midland Centre: Tuesday, 
November 3, 6.30 p.m., Loughborough College, Lough- 
borough. “ Electricity Supply: A Statistical Approach 
to Some Particular Problems,’”’ by Mr. R. B. Rowson. 
Southern Centre: Wednesday, November 4, 6.30 p.m., 
The University, Southampton. ‘“‘ High-Voltage Rubber- 
Insulated Submarine Power Cables,” by Mr. H. B. Slade. 
Institution: Thursday, November 5, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ The Co-ordina- 
tion of Insulation of High-Voltage Electrical Instal- 
lations,” by Mr. J. S. Cliff. 

INSTITUTE OF MARINE ENGINEERS.— Merseyside and 
North-Western Section : Monday, November 2, 6.30 p.m., 
Liverpool Engineering Society, 24, Dale-street, Liverpool. 
* Operation of a Marine Gas Turbine under Sea Con- 
ditions,” by Mr. J. Lamb and Mr. R. M. Duggan. Junior 
Section: Thursday, November 5, 2 p.m., South East 
London Technical College, Lewisham-way, S.E.4. 
“Marine Diesel Engines,” by Mr. A. G. Arnold. 
(Alteration of date.) 

INSTITUTION OF THE RUBBER INDUSTRY.—North- 
Eastern Section: Monday, November 2, 7 p.m., Mining 
Institute, Newcastle-upon-Tyne. Various short papers. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS.—Scottish 
Centre : Monday, November 2, 7.30 p.m., North British 
Station Hotel, Edinburgh. ‘‘ Thin Wall Bearings,” by 
Mr. P. Holligan. Eastern Centre : Tuesday, November 3, 
7 p.m., Albert Hotel, Colchester. ‘‘ Hydraulic Servo 
Mechanisms for Heavy Commercial Vehicles,” by Mr. 
J. St. H. Webb. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield 
Branch: Monday, November 2, 7.30 p.m., Sheffield 
College of Commerce and Technology, Pond-street, 
Sheffield, 1. ‘‘ Core Assembly as a Production Aid to the 
Jobbing Foundry,’”’ by Mr. E. H. Beech and Mr. J. 
Hoyes. Slough Section : Tuesday, November 3, 7.30 p.m., 
Offices of High Duty Alloys Ltd., Slough. Open Dis- 
cussion Meeting. Wales and Monmouth Branch: 
Saturday, November 7, 6 p.m., South Wales Institute 
of Engineers, Park-place, Cardiff. ‘‘ Aluminium Pattern 
Equipment by the Pressure Cast Plaster Process,” by 
Mr. D. H. Potts. West Riding of Yorkshire Branch: 
Saturday, November 7, 6.30 p.m., Technical College, 
Bradford. ‘‘ Shell Moulding,” by Mr. C. Potter. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGI- 
NEERS.—Leeds Branch : Monday, November 2, 7.30 p.m., 





Great Northern Hotel, Leeds. Film Evening. North- 
East London Branch: Monday, November 2, 8 p.m., 
Angel Hotel, Ilford. ‘‘ Electrical Engineering as Applied 
to Dockyards,’” by Mr. F. W. Sheppard. Liverpool 
Branch: Friday, November 6, 7.30 p.m., 9, Whitechapel, 
Liverpool. ‘‘ Consumers’ Substations,” by Mr. K. 
Helliwell and Mr. W. J. Foster. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 3, 5.30 p.m., Great George-street, Westminster, S.W.1. 
Presidential Address on ‘‘The Docks of London,” by 
Mr. W. P. Shepherd-Barron. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
November 3, 5.30 p.m., Geological Society’s Apartments, 
Burlington House, Piccadilly, W.1. ‘“ Agitation in 
Process Design,’”’ by Mr. S. J. Green. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, November 3, 6.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Fluid Flow in Turbo- 
Machinery,” by Mr. H. S. Fowler and Mr. V. Walker. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Northern 
Counties Branch: Tuesday, November 3, 6.30 p.m., 
Cleveland Scientific and Technical Institution, Corpora- 
tion-road, Middlesbrough. ‘‘ Use of Structural Steel in 
Buildings,” by Mr. L. R. Creasy. Wales and Monmouth- 
shire Branch: Wednesday, November 4, 6.30 p.m., 
Mackworth Hotel, Swansea. Chairman’s Address on 
** Research Work in Soil Mechanics at University College, 
Swansea,” by Dr. A. A. Fordham. 

REINFORCED CONCRETE ASSOCIATION.—North-Western 
Branch: Tuesday, November 3, 6.45 p.m., College of 
Technology, Manchester. Chairman’s Address, by Dr. 
D. D. Matthews. London: Wednesday, November 4, 
6 p.m., 11, Upper Belgrave-street, S.W.1. ‘“‘ Re- 
inforced-Concrete Highway Bridges,”’ by Mr. C. S. Chettoe, 

INSTITUTE OF METALS.—South Wales Local Section: 
Tuesday, November 3, 6.45 p.m., University College, 
Swansea. ‘‘The Search for Metalliferous Mineral 
Deposits,” by Dr. David Williams. Ozford Local 
Section: Tuesday, November 3, 7 p.m., Cadena Café, 
Cornmarket-street, Oxford. ‘‘ Metal Economics,” by 
Mr. D. A. Oliver. London Local Section: Thursday, 
November 5, 7 p.m., Royal School of Mines, S.W.7. 
** High-Purity Nickel Powder,” by Professor F. A. 
Forward. 

INCORPORATED PLANT ENGINEERS.—London Branch : 
Tuesday, November 3, 7 p.m., Royal Society of Arts, 
John Adam-street, W.C.2. ‘‘ The Functions of Materials 
Handling in Industry,” by Mr. L. Landon Goodman. 
Edinburgh Branch: Tuesday, November 3, 7 p.m., 
25, Charlotte-square, Edinburgh. Open Meeting. South- 
ampton Branch: Wednesday, November 4, 7.30 p.m., 
Polygon Hotel, Southampton. ‘‘ Employers’ Liability,” 
by Mr. Robert Hughes. Peterborough Branch: Thurs- 
day, November 5, 7.30 p.m., Eastern Gas Board’s 
Offices, Church-street, Peterborough. Discussion on 
“The Heat Pump.” 


INSTITUTION OF PRODUCTION ENGINEERS.—Nottingham 
Section : Tuesday, November: 3, 7 p.m., Welbeck Hotel, 
Milton-street, Nottingham. ‘‘ Work Measurement,” by 
Professor T. U. Matthew. Glasgow Section: Thursday, 
November 5, 7.30 p.m., 39, Elmbank-crescent, Glasgow. 
Open Meeting. 

INSTITUTION OF WORKS MANAGERS.—Paisley Group: 
Tuesday, November 3, 7.30 p.m., Canteen of Eadie 
Bros. & Co., Ltd., Paisley. Informal Discussion. Notts 
and Derby Branch: Friday, November 6, 8 p.m., Welbeck 
Hotel, Nottingham. Discussion on ‘‘ Problems of My 
Job.” 

INSTITUTION OF ENGINEERING INSPECTION.—Coventry 
Branch: Tuesday, November 3, 7.30 p.m., Coventry 
Technical College, Coventry. ‘‘ Physical Tests on 
Engineering Materials,”’ by Mr. A. Binns. 

PRESENTATION OF TECHNICAL INFORMATION DIs- 
CUSSION GROUP.—Wednesday, November 4, 6 p.m., 
University College London, Gower-street, W.C.1. 
“Problems of Technical Authorship,” by Mr. M. G. 
Scroggie. 

INSTITUTE OF FUEL.—VYorkshire Section : Wednesday, 
November 4, 6.30 p.m., The University, Sheffield. 
Various short papers. Institute: Thursday, November 5, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. ‘‘ French Power 
Resources and Their Utilisation,’ by Mr. J. Couture. 

INSTITUTE OF PACKAGING.—Southern Area : Thursday, 
November 5, 6 p.m., Waldorf Hotel, Aldwych, W.C.2. 
Discussion on ‘‘ Colour in Packaging.” 

BRITISH INSTITUTION OF RADIO ENGINEERS.—Scottish 
Section: Thursday, November 5, 7 p.m., The Univer- 
sity, Edinburgh. ‘‘ Vibration Generators ; Their Ancil- 
lary Equipment and Application,” by Mr. H. Moore. 


Nortu East Coast INSTITUTION: OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 6, 6.15 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Influence of Thermal 
Effects on the Manceuvrability of Marine Turbine 
Machinery,” by Mr. B. J. Terrell. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 6, 7 p.m., Alliance Hall, Palmer-street, S.W.1. 
“* Peak Loads and Heat Storage,’ by Mr. W. Goldstern. 


PERSONAL. 


ApmrraL Sm Crecm H. J. Harcourt, G.B.E., 
K.C.B., has been appointed a director of Dewrance and 
— a subsidiary company of Babcock and Wilcox 
Ltd. 

Sm Nort Asupripvgse, B.Sc., M.I.C.E., M.I.E.E., 
F.K.C., has been elected an honorary member of the 
British Institution of Radio Engineers, 9, Bedford- 
square, London, W.C.1. 

ProFessor ARNOLD TustTIN, M.I.E.E., head of the 
Department of Electrical Engineering, University of 
Birmingham, has been invited to occupy the Webster 
Chair of Electrical Engineering, as a visiting professor, 
at the Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts, U.S.A., for the academic year 
1953-54. 

Mr. W. L. Brown has resigned his position on the 
staff of Ferranti Ltd. to take up the post of chief 
engineer to Transformers (Watford) Ltd., Sandown- 
road, Watford, Hertfordshire. 

Mr. Grorce Mituineton, M.A.(Cantab.), B.Sc., has 
been elected international vice-chairman of Study 
Group No. IV (which investigates problems of ground 
wave propagation) of the International Radio Con- 
sultative Committee (C.C.I.R.). 

Mr. H. L. Suruerst, principal surveyor, London 
outdoor staff, Lloyd’s Register of Shipping, 71, 
Fenchurch-street, E.C.3, is retiring under the age limit 
on December 31. His successor will be Mr. T. A. 
ORDE. 

Dr. A. Rossn, M.I.E.E., has been appointed tele- 
communications consultant in the engineering organisa- 
tion of British Insulated Callender’s Cables Ltd. in 
succession to the late Dr. Hans CaRsTEN. 

Mr. Ewen H. Smita has been elected chairman of 
the National Association of Marine Enginebuilders for 
1953-54. Mr. P. L. Jonss, M.C., has been elected 
vice-chairman. 

Mr. H. C. Prironarp, B.A., F.R.Ae.8., has been 
appointed deputy general manager in charge of science 
to Elliott Brothers (London) Ltd., Century Works, 
Lewisham, §8.E.13. 

Wine Commanper N. J. Huupert, D.L., M.P., has 
been elected a director of Westland Aircraft Ltd. 

Mr. W. G. Liste has been appointed manager, 
Hydraulics Department, the Sperry Gyroscope Co. 
Ltd., Great West Road, Brentford, Middlesex. 

Mr. W. B. Lata, M.I.E.E., A.H.W.C., a director 
and joint general manager, Bruce Peebles & Co. Ltd., 
Edinburgh, 5, has been appointed general manager as 
from October 9. 

Mr. O. R. Guarp, former chairman of the Southern 
Gas Board, has been appointed deputy chairman of 
Associated British Engineering Ltd. 

Mr. P. H. Harpine, who has been head of the 
tender engineering department at the Willesden Works 
of the British Thomson-Houston Co. Ltd. for the past 
13 years, has retired after 50 years of service with the 
company. He is succeeded by Mr. E. G. FopEn, B.Sc. 

Mr. L. H. Conry, M.B.E., has been appointed 
lubricants co-ordinator, Shell-Mex and B.P. Ltd., 
Shell-Mex House, Strand, London, W.C.2. 


Mr. J. D. Greenway, C.M.G., has been appointed 
overseas representative, Turner Manufacturing Co. 
Ltd., Wulfruna Works, Villiers-street; Wolverhampton. 
Mr. R. L. Bevertey, D.F.C., is the company’s new 
jhome-sales manager. 

Mr. H. Waker, O.B.E., A.M.I.E.E., has been made 
assistant superintendent engineer, television studios, 
British Broadcasting Corporation. Mr. W. D. 
RicHARDSON has been ‘appointed assistant super- 
intendent engineer, television outside broadcasts. 

Mr. E. N. Rosryson, LL.B.(Lond.), deputy chair- 
man of A. Reyrolle & Co. Ltd., has been elected to the 
board of C. A. Parsons & Co. Ltd., Heaton Works, 
Newcastle-upon-Tyne, 6. 

Mr. R. H. Hawt has joined Foundry Services Ltd., 
Long Acre, Nechells, Birmingham, 7, to act as a 
technical representative in part of the Yorkshire area. 

The amalgamation of the MinisTRizs OF TRANSPORT 
and Crvi, Aviation has effect from October 22. 
The main headquarters of the new combined Ministry 
are at Berkeley -square House, London, W.1. (Tele- 
phone: MAYfair 9494.) The Controller of Civil 
Aviation Ground Services will rémain for the time being 
at Ariel House, London, W.C.1 (CHAncery 3366) 
and the highways administrative and engineering staff 
are at 21-37, Hereford-road, W.2 (BAYswater 3456). 

Newton Victor Lrp. have transferred their head 
office and London area branch office to larger premises 
at 132, Long Acre, W.C.2. (Telephone: COVent 
Garden 0861.) 

Piurcrm Mose Units, Lrp., Ringwood, Hamp- 
shire, have moved their London offices to St. Stephen’s 
House, ‘Victoria-embankment, §8.W.1. (Telephone : 
TRAfalgar 5222-3.) 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


Registered at the General Post Office as a Newspaper. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 


Telegraphic Address : 
ENGINEERING, LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE Bar 3663 and 3664. 
All editorial correspondence should be addressed 


to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ENGINEERING Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


ENGINEERING may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months, payable in 
advance :— 

For the United Kingdom and all 

places abroad, with the exception 

of Canada 
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Subscriptions for periods less than twelve months 
are based on the price of a single copy, namely, 2s. 3d. 
post free. 
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Terms for displayed advertisements can be obtained 
on application to the Manager. The pages are 12 in. 
deep and 9 in. wide, divisible into four columns 2} in. 
wide. Serial advertisements will be inserted with all 
practicable regularity, but absolute regularity cannot 
be guaranteed. 


The charge for advertisements classified under the 
headings of ‘‘ Appointments Open,” ‘“‘ Situations 
Wanted,” ‘‘ Tenders,” etc., is 10s. for the first four lines 
or under, and 2s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 30s. per inch. 
If use is made of a box number the extra charge is 
18. per insertion, with the exception of advertisements 
appearing under ‘‘ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six ; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Monday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received 16 days previous to the date of publication, 
otherwise it may be impossible to submit proofs for 
approval. 


The Proprietors will not hold themselves responsible 


for advertisers’ blocks left in their possession for more 
than two years, 
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DEBATE ON THE RAILWAYS. 


Tue House of Commons debate last week on the 
1952 annual report and accounts of the British 
Transport Commission, failed to elucidate three 
vital points: how decentralisation is to be effected 
on British Railways now that the Railway Execu- 
tive has been abolished; what is to be the 
future policy on the standardisation of rolling 
stock ; and when the new chairman of the Commis- 
sion, Sir Brian Robertson, is to assume control 
after completing his work in Cairo. The Minister 
of Transport, Mr. Alan Lennox-Boyd, said that the 
chairmanship of the Commission was the greatest 
industrial job in this country. It should, then, be 
the most important to fill, especially when the 
pattern of the organisation is suffering a change as 
it is at present. 

Mr. Herbert Morrison argued that the abolition 
of the Railway Executive would, in fact, lead to 
greater centralisation. That although there are 
the four regional managements, “‘ the whole of the 
railway system in very important respects is to be 
centralised not under its own executive or board of 
management but under the Transport Commission, 
who have many other things to do, and to supervise, 
including hotels, restaurants, docks and water- 
ways.” There may be some truth in this—though 
it will only be confirmed or disproved by develop- 
ments in the Commission’s work in the coming 
months—but in any case that argument is vitiated 
by the fact that the reorganisation which took 
effect from October 1 is only of an interim nature. 
As the Minister replied, the full scheme of decentralis- 





Parliament and interested bodies for examination 
when it is available, which may be nearly a year 
or more hence. 

The Minister explained that the general tendency 
of the interim plan is to define what is the respon- 
sibility of the centre and then to leave everything 


9| else to the chief regional managers. The power of 


the regional managers is said to have been increased, 
though it is not clear in what directions. ‘‘ What 
matters,” he said, ‘‘is not so much the number 
of links in the chain of command as the enlargement 
of the scope of those regional matters which need 
not be referred back along every link of the chain. 
I believe that is happening in the interim scheme 
and will happen still more in the full and final 
scheme.” There was no indication, however, as 
to how this policy will affect the most significant 
factor from the engineering point of view—the 
standardisation of locomotives and other rolling 
stock. The fact that Mr. R.C. Bond, who was chief 
officer (locomotive construction and maintenance) 
on the Railway Executive, is now on the staff of 
the Commission suggests that the locomotive 
design work of the past few years is not to be cut 
short and that some degree of continuity will be 
preserved. It would be difficult, however, to con- 
ceive any kind of compromise between the centralis- 
ation of standard locomotive design which the 
Railway Executive developed and a return to 
complete regional autonomy. In this important 
part of railway work, therefore, how can the regional 
managers be given more power ? 

At least one regional manager would welcome a 
return to regional autonomy. Mr. K. W. C. 
Grand, of the Western Region, was quoted by 
Mr. Morrison as having said that ‘‘ Standardisation 
is now a fetish in British Railways. I believe it 
may mean standardisation of brains. When you 
get this, it is the end of progress. You get standard 
engines, standard trucks, standard carriages, and 
standard designs in everything. We cannot recruit 
young men... into our drawing office. They 
say ‘ What have we got to do?’ They are told: 
‘Pull out that drawer. There is the blue-print. 
That is the standard for the next 100 years.’ Can 
you imagine any young fellow willing to come in 
and do that?’ Whatever scheme the Transport 
Commission draw up in the next twelve months, 
it is not going to be easy to reconcile so many 
conflicting views and, in the end, produce a scheme 
that will permit railwaymen to work happily. 

Fortunately, the best railwaymen seem to be 
impervious to political argument in high places. 
Speakers on both sides of the House paid tribute 
to the steady rise in efficiency which has been 
achieved since the war. The figures for net ton- 
miles hauled per freight-engine hour, and locomotive 
mileage per mechanical fault, have been improved 
by a substantial amount. The major obstacle 
to even greater improvement has been the restriction 
of rolling-stock construction, due mainly to the 
past shortage of steel. The Minister said that the 
railways were still receiving 20 per cent. below their 
requirements of steel, but he hoped that this year 
it would be possible to build 253 locomotives, 1,121 
carriages and coaching stock, and between 38,000 
and 39,000 wagons. Next year the railways hoped 
to build 312 locomotives, 2,783 carriages and 
53,000 wagons. He agreed that there was a great 
future for Diesel locomotive development in this 
country and that every possible, encouragement 
should be given to the Commission, but he warned 
that, in regard to main-line Diesel locomotives, it © 
was difficult at the moment to arrive at any final 
conclusion. These locomotives cost 78,0001. each, 
compared with 23,000/. for a ‘‘ Britannia’ steam 
locomotive. The Minister reported that the Com- 
mission were prepared to contribute one-third of 
the cost of an experimental coal-burning gas- 
turbine locomotive and that they had already 








ation and reorganisation will be brought before 





ordered 11,000,000/. worth of Diesel shunting loco- 


motives. These plans and proposals have an 
important bearing on railway efficiency. The 
sooner they are backed by a stable organisation the 
better it will be for the railways, the railwaymen 
and the public. 





MEN AND MATERIALS. 


Tue character of an engineer’s work tends in 
most cases to ‘render him an introvert rather than 
an extravert. In other words, he is so absorbed in 
playing a part “in directing the great forces of 
nature for the use and convenience of man” 
(frequently in some increasingly specialised field) 
that he has little time, or even inclination, to sit 
back and ponder on the effect that his activities 
are exerting in spheres far outside the boundaries 
of pure engineering. The fact is, however, as 
pointed out by Mr. B. L. Metcalf in the address he 
delivered as chairman of the Utilisation Section of 
the Institution of Electrical Engineers on Thursday, 
October 22, that the technological developments 
for which the engineer has been and is still respon- 
sible, and the pace of which has been accelerated 
by two world wars, are having an influence on world 
civilisation and organisation to which it would 
be well that he should pay some attention. Among 
the most important of these is that the people of 
Asia and Africa are becoming increasingly desirous 
to share the fruits of this work and thus to improve 
their present low standards of living ; an inclination 
with which every sympathy may be felt, in spite of 
the fact that it sometimes results in activities which 
are in themselves to be regretted. So much is this 
recognised that a number of bold and imaginative 
schemes of technical aid have been proposed for 
developing those two Continents—including the 
Truman Point Four Programme, the Colombo 
Plan and the Expanded Technical Assistance 
Programme of the United Nations. There are good 
reasons why the results of these endeavours should 
be carefully watched and every effort made to 
ensure their success. 

There are, however, reasons other than the purely 
altruistic why the goodwill of the inhabitants of the 
undeveloped countries should be cultivated. Tech- 
nological progress must continue for the benefit 
of all, but that continuance involves an increasing 
consumption of the earth’s raw materials. In fact, 
the consumption of mineral resources by America 
and Great Britain, in relation to global economy, is, 
as Mr. Metcalf shows, enormous. He has therefore 
done well to examine the future position with 
regard to these sources, especially from the point 
of view of their geographical distribution. The 
subject is, of course, vast and complicated, but 
taking the electrical branch of the engineering 
industry alone, he points out that progress will be 
perforce regulated by such sources of power as 
fossil fuel, natural gas, oil, water and wind and, 
especially, by the availability of certain basic 
materials, such as iron and steel, manganese, 
tungsten, copper, aluminium, tin, lead and mica. 
As regards iron ore, the less developed countries 
possess rich deposits. For instance, in Brazil, 
Venezuela, Canada, India, South Africa and French 
West Africa, there are fields of this material which 
have hardly, as yet, been touched, while a great 
deal of low-grade ore is to be found in Southern 
Rhodesia. On the other hand, the remaining ore 
deposits in this country are of rather poor quality, 
and some 40 per cent. of our total requirements are 
already imported. These facts need only be stated 
for the potential danger to this country’s economy 
to be appreciated. 

Manganese is another material the future supply 
of which is uncertain. There are no deposits of it in 
the United Kingdom, and the United States is 
producing only 6-5 per cent. of its consumption. 
On the other hand, Africa as a whole produced 
nearly two million tons during 1950 and consumed 





ENGINEERING. 








OcT. 30, 1953. 





only some 43,000 tons. The position with regard 
to tungsten can also hardly be viewed with 
equanimity. Some 85 to 90 per cent. of the world’s 
reserves of this precious material are to be found in 
China, although deposits exist in other countries, 
including Nigeria, Southern Rhodesia, Uganda and 
South Africa. Turning to copper, the United 
States is responsible for the greater part of the 
world’s production and, considering the importance 
of this metal to the electrical industry, it is sig- 
nificant that Europe, particularly the United 
Kingdom, is to a large extent dependent on overseas 
supplies. Once again, Africa consumes only 3-3 
per cent. of its copper output and exports the 
remainder. Much the same story can be told of 
bauxite, which forms the chief source of aluminium, 
tin, lead and chromite, from which chromium is 
extracted. In fact, the position may be briefly 
summarised by saying that the countries consuming 
the greater bulk of these basic raw materials are 
dependent on others for their supplies. 

It follows, therefore, that the present undeveloped 
countries must inevitably play an_ increasingly 
important role in providing the world’s demands 
for minerals. As we have said, the problem is not 
only one of technology and commerce, but of 
sociology, a point which Mr. Metcalf brings out in 
dealing with the existing position in Africa. The 
mineral resources of Uganda are already being 
developed and an iron and steel industry is being 
started on a modest scale. Considerable water 
power is available and will be utilised to smelt 
copper and magnetic ores, as well as to manufacture 
cement and produce textiles. At first sight, such 
development appears to be all that could be desired. 
It has, however, another, not so pleasant, side. 
For the resources situation is complicated by the 
radial problem, and by the fear that the develop- 
ment of industry will result in the intrusion of 
foreign investors and technicians, which will tend 
to rob the natives of their proper share in the 
products of any development. Another, even 
more difficult, problem is that of labour, since the 
industrialisation of Africa will require a complete 
change of social belief and practices which, in turn, 
will involve such matters as land tenure and tribal 
customs. The successful integration of primitive 
people into modern industrial society will, in fact, 
be difficult, and this difficulty will be bound up with 
the psychological make-up of the African. It is 
fortunate that these conditions are recognised, and 
that attempts, which seem to promise success, are 
being made to overcome them. 

Summing up, the position as disclosed by the 
information given in Mr. Metcalf’s address is that 
the higher standard of living which the Western 
nations now demand as their prerogative can only 
be maintained by an increasing consumption of 
minerals and other primary products. This con- 
sumption will tend to increase as the population 
rises, as it is still doing no less in the West than in 
the East. To meet this demand, hitherto untapped 
resources in remote countries will have to make 
their contribution, thus leading inevitably to a 
demand by the population of the countries con- 
cerned for a fair share in the exploitation of those 
resources and in the management of their own 
affairs. This, in turn, will lead to an improvement 
in the standard of living ; but although this is to be 
welcomed, it will also mean that a proportion of 
the raw materials available will be required for 
native consumption. A further probable result 
will be the establishment of industries in regions 
where they have so far been non-existent, a move- 
ment which will again affect the distribution of 
important resources. The more it is examined the 
less can the outlook be viewed with complacency. 
Nevertheless, we are optimistic enough to think 
that the inevitable changes can be controlled by 
good will, wisdom and experience ; in the exercise 
of which, engineers can play their part. 








NOTES. 


NATIONAL INDUSTRIAL FUEL 
EFFICIENCY SERVICE. 

Tue British Productivity Council announces that 
a non profit-earning company to provide increased 
fuel-efficiency advisory services for industry is now 
in course of formation. It is proposed to call the 
company the National Industrial Fuel Efficiency 
Service and it is being formed by the Council at 
the invitation of the Minister of Fuel and Power, 
following his acceptance of the proposals of a com- 
mittee acting under Sir Harry Pilkington. This 
committee was set up by the Minister to work out a 
scheme for implementing a recommendation of the 
Committee on National Policy for the use of Fuel 
and Power Resources (the Ridley Committee). The 
primary object of the new company is to provide 
general advice to industry and non-industrial 
establishments other than domestic users, and to 
give practical help to secure the most efficient and 
economical use of all forms of fuel, heat and power. 
By arrangement with the Ministry of Fuel and 
Power it will take over, progressively, the work now 
being done by the Ministry in that field. It will 
provide direct services or work through independent 
consultants and fuel technologists, whichever may 
be the most practicable course. The company will 
also work in close collaboration with public and 
private bodies interested or engaged in fuel-efficiency 
work. The company will receive no direct Govern- 
ment subsidy but will be financed by contributions 
from the National Coal Board, the British Electricity 
Authority and the Gas Council. These will per- 
haps be supplemented by voluntary contributions 
from industry and, where appropriate, by fees for 
direct services rendered. Sir Leslie Hollinghurst, 
G.B.E., K.C.B., D.F.C., is to be the chairman of 
the board of directors of the company, and the 
other members comprise: Sir Patrick J. Dollan, 
LL.D., D.L., J.P., chairman, Scottish Fuel Effici- 
ency Advisory Committee; Sir John Hacking, 
deputy chairman (operations), British Electricity 
Authority; Sir Edward Herbert, O.B.E., M.A., 
deputy chairman and managing director, W. Hollins 
and Company, Limited; Mr. L. A. W. Jenkins, 
joint managing director, J. Wright and Sons 
(Veneers), Limited; Mr. H. F. H. Jones, deputy 
chairman, the Gas Council; Mr. E. J. Pode, J.P., 
managing director, the Steel Company of Wales, 
Limited ; and Mr. Jack Tanner, chairman, T.U.C. 
general council. The temporary address of the 
company will be Thames House South, 6th Floor, 
Millbank, London, S.W.1. (Telephone: ABBey 
7000.) 


THE WORLD’S SHIPBUILDING. 


The steamers and motorships under construction 
in the shipyards of Great Britain and Northern 
Ireland on September 30 numbered 316 vessels, 
making together 2,190,329 gross tons, an increase 
of 66,764 tons as compared with June 30 and the 
highest total recorded since March 31, 1952. It is 
shown in the recently issued ‘‘ Lloyd’s Register 
Shipbuilding Returns” of merchant ships of 100 
tons gross and upwards that, of the total of 2,190,329 
tons, 1,151,599 tons represents 139 steamers and 
1,038,730 tons, 177 motorships, and that 91 vessels 
aggregating €41,645 tons are fitting out afloat and 
225 ships totalling 1,548,684 tons are still to be 
launched. The progress made during the quarter 
ended September 30 is indicated by the fact that 
47 vessels comprising 289,233 tons were commenced, 
57 ships aggregating 323,414 tons were launched, 
and 47 vessels totalling 218,967 tons were completed. 
Oil tankers building on September 30 numbered 
104 ships, making together 1,178,526 tons, a decline 
of 33,526 tons as compared with June 30 but 
representing, nevertheless, 53-8 per cent. of the 
total tonnage under construction in this country. 
Abroad, on September 30, the ships under con- 
struction numbered 787, aggregating 3,801,100 tons, 
a decrease of 112,767 tons compared with the figure 
published for June 30. As has been the case for 
a number of years past, no figures are available for 
China, Poland and Russia. Germany headed the 
list of foreign shipbuilding countries with an 
increased total, as compared with June 30, of 
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651,527 tons, the United States was second with a 
reduced total of 564,822 tons and the Netherlands 
was third with 439,957 tons. France, Italy and 
Sweden occupied fourth, fifth and sixth places 
with 383,029 tons, 363,273 tons and 331,660 tons, 
respectively, and all other shipbuilding countries 
had totals of less than 300,000 tons. Oil tankers 
under construction in overseas shipyards on 
September 30 totalled 194 ships, aggregating 
2,210,589 tons, which represents 58-2 per cent. of 
the total tonnage building abroad. The United 
States is responsible for constructing 24 tank ships 
(totalling 380,874 tons), Germany for 29 (totalling 
343,265 tons), Italy for 26 (317,692 tons), France 
for 17 (252,224 tons), Sweden for 20 (225,830 tons), 
the Netherlands for 20 (211,580 tons) and Japan for 
14 (125,910 tons). 


WORK FOR THE ELDERLY. 

Pleas that a fair chance should be given to older 
men and women, when candidates are being con- 
sidered for vacant jobs, are contained in the pre- 
liminary report of the National Advisory Committee 
on the Employment of Older Men and Women, 
which was issued on October 13. Its publication 
may be said to mark the first step in an effort to 
adjust the outlook of the nation, and especially of 
employers, to the whole question of providing work, 
in view of the changing age structure of the com- 
munity. The committee was set up by Sir Walter 
Monckton, the Minister of Labour and National 
Service, in March, 1952, to advise and assist him in 
promoting the employment of older people. In 
their report, the committee put forward three 
principal reasons why the employment of elderly 
men and women should be encouraged. Firstly, 
that the increase in the proportion of older people 
will require greater productivity in order to provide 
for their maintenance. If they retire, the com- 
mittee point out, they will still have to be main- 
tained although their contributions to production 
will be lost. Secondly, the increase in the average 
expectation of life, coupled with improved working 
and living conditions, suggests that, in general, 
there is a capacity for a longer working life. In 
this connection, however, the committee agree that 
there is a need for more information. Thirdly, the 
employment of older people is made necessary by 
the country’s man-power requirements. Two guid- 
ing principles are laid down, which, in the com- 
mittee’s view, should govern the engagement and 
retirement policy of all employers, whether public 
or private. One is that the test when engaging 
staff should be capacity and not age. Older work- 
people, it is suggested, should be given a reasonable 
opportunity to compete for vacancies on their 
merits. The other is that older people who can 
give effective service should have the oppor- 
tunity to remain at work. At the same time, it is 
not the intention of the committee that men and 
women should be forced to continue in employment. 
They state that these principles are not generally 
applied and that the main barrier to the extended 
employment of older persons lies in traditional 
attitudes of mind. Only a better understanding 
of the issues involved is likely to change them. 
There is also a strong tendency to give automatic 
preference to younger persons without regard to 
merits. Evidence at present available suggests 
that the majority of men and women who are 
capable of giving efficient service in an occupation 
at the age of 60 can usually continue to do so until 
they reach the age of 70. Research has shown 
that demands for speed are a more frequent limita- 
tion on elderly persons than demands for muscular 
effort. Older persons are, in fact, at some positive 
advantage when engaged on work which requires 
accuracy and attention to detail. When redun- 
dancy occurs, older employees should not invariably 
be discharged first. Attention should be paid by 
those making decisions to the prospects of alternative 
employment for both younger and older workpeople. 
A special section of the report (Cmd. 8963, H.M.S.0O., 
price 2s. net) is devoted to problems relating to 
professional, managerial and executive employ- 
ment—fields in which unemployed persons usually 
find it particularly difficult to obtain other suitable 
work. Another section deals with the effect of 


Pension schemes on the engagment and retirement 
of staff. 





BRITISH COAL UTILISATION RESEARCH 
ASSOCIATION. 

When proposing the toast of the Association at 
the British Coal Utilisation Research Association’s 
annual luncheon, held at the Savoy Hotel, London, 
on October 21, Sir Ben Lockspeiser, K.C.B., F.R.S., 
secretary of the Department of Scientific and 
Industrial Research, said that we as a nation were 
compelled to face three facts concerning our fuel 
supplies. In the first place, the increase in coal 
production was not sufficient to keep pace with the 
increase in the demand for the fuel. Secondly, a 
large and increasing proportion of the coal produced 
consisted of fines, and, thirdly, the reserves of the 
highest-grade coking coals were decreasing rapidly. 
The Association’s principal object, continued Sir 
Ben, was to make what coal we could get go further 
and the main targets selected had rightly been the 
domestic fire and the shell-type boiler. The 
Association’s work had resulted in providing 
simple and easy modifications for coal saving. In 
the matter of fines, it was estimated that about 
five million tons of coal dust were running to waste 
annually. The National Coal Board’s scientists, 
at Stoke Orchard, had made commendable progress 
in briquetting fines and not far short of one million 
tons of coal dust a year was being turned into 
briquettes of various shapes and sizes. Moreover, 
several hundred thousand tons of coal dust were 
being turned into small carbonised briquettes 
annually. The rapidly decreasing reserves of the 
highest grade of coking coal had led to many 
experiments for using lower-grade coals. There was 
now a real promise of being able to produce satis- 
factory coke from suitable blends, including coals 
that were individully unsuitable. In his reply, the 
President, Sir Charles Ellis, F.R.S. welcomed the close 
collaboration which obtained between Government 
departments and industry on coal economy and 
added that the Association’s programme of research 
was so comprehensive that it had a bearing on our 
national life at almost every level. Sir Charles 
then presented the second Coal Science Medal to 
Dr. R. Holroyd, research director, I.C.I. Limited 
who later that day delivered the second. Coal 
Science Lecture, ‘Coal as a Source of Chemical 
Raw Material,” The toast of the guests at the 
luncheon was proposed by Sir John Charrington, 
a vice-president of the Association, and acknow- 
ledged by Professor E. D. Adrian, O.M., President 
of the Royal Society. 


THE PARSONS CHAIN COMPANY, 
LIMITED. 

Founded in 1903 to exploit the patents of Mr. 
H. Parsons relating to non-skid tyre chains for 
motor vehicles, the Parsons Chain Company, 
Limited, have just attained their jubilee and this 
event was celebrated on Friday, October 23, by 
a cocktail party given by the firm at the Dorchester 
Hotel, Park-lane, London, W.1. The company 
continued to confine their attention to the manu- 
facture of tyre chains until 1930, when they moved 
their. works to the present site at Stourport-on- 
Severn, Worcestershire, and started to manufacture 
other types of chain. At present, the company 
produce short-link chain from ¥% in. to 1} in., 
and within this range are, we believe, the largest 
chain makers in the country. Non-skid chains, 
although made in larger numbers than ever before, 
are now a comparatively small part of the company’s 
business. They manufacture chain in medium- 
carbon and various special steels, as well as in 
Monel metal and aluminium bronze; _ special 
chains for collieries, calibrated and polished chains 
for pulley blocks and high-quality chain slings are 
also produced in large numbers. In recent years, 
the company have developed the manufacture of 
stud-link chain cable, but the upper limit of size 
for this type of chain is the same as is mentioned 
above for short-link chain, namely, 1} in. British 
Wire Products, Limited, a subsidiary company of 
the Parsons Chain Company, now work with 
them at Stourport-on-Severn, specialising in the 
production of wire cables for aircraft controls, 
motor-vehicle brakes, etc.; they also manufacture 
wire-rope slings, including the patented “ Britlock ” 
wire-rope slings. We understand that about 
75 per cent. of the output of this firm is exported. 


Captain, J. G. Hopcraft, M.C., managing director 
of the Parsons Chain Company, received the guests 
at the cocktail party and Sir George Turner, K.C.B., 
Permanent Under-Secretary of State for War, 
thanked the Company on their behalf. For nearly 
40 years the Parsons Chain Company have been 
associated with the American Chain and Cable Co., 
Inc., of New York, and with the Dominion Chain 
Company of Niagara Falls. 








75TH ANNIVERSARY OF AMERICAN 
GENERAL ELECTRIC COMPANY. 


Seventy-five years ago, the Edison Electric Light 
Company was formed at Menlo Park, New Jersey, 
U.S.A., the oldest of the group of companies which 
now form the General Electric Company. Formed 
by T. A. Edison and G. P. Lowrey, the first product 
was an incandescent lamp, the first public demon- 
stration of which was made the following year, 
1879. The General Electric Company now employ 
216,000 people and their products extend over the 
whole electrical industry, with a recent venture into 
the atomic field at Hanford, Washington. Their 
output of electrical goods amounts to 4-1 per cent. 
of the total American production. The company 
met with much competition in its earlier days and 
ran into financial difficulties. One of the chief 
competitors was the Thomson-Houston Company, 
who used alternating current instead of Edison’s 
direct system. The two companies merged in 1892, 
together with the Brush Electric Company, to form 
the General Electric Company; these companies 
had themselves already absorbed some smaller ones. 
At that time, industrial research was unknown in 
America, and it was not till 1900 that the first 
specially equipped laboratories were opened by the 
company. This field has increased enormously, 
throughout industry and has now become an integral 
part of the firm. Among the well known names 
of men who have been connected with the company 
mention may be made of Elihu Thomson, Charles 
Brush, Edwin Rice, Charles Steinmetz and, of 
course, Edison himself. 





OBITUARY. 


LIEUT.-COLONEL W. A. VIGNOLES, 
D.S.O. 


Tue ranks of the older generation of municipal 
electricity supply engineers were further depleted 
by the death on Saturday, October 24, at East 
Horsley, Surrey, of Lieut.-Colonel W. A. Vignoles. 
He was in his eightieth year. He was well-known 
for the part he played in the formation of the 
Electrical Development Association and later for 
his connection with the old-established electrical 
manufacturing firm which bears his name. 

Walter Adolph Vignoles was born in London on 
February 17, 1874. He was of Huguenot descent, 
and in adopting engineering as a profession, and 
later serving as a soldier, he was following family 
traditions. He was the son of Hutton Vignoles, 
M.Inst.C.E., and grandson of C. B. Vignoles, F.R.S., 
president of the Institution of Civil Engineers in 
1869. W. A. Vignoles was educated in France and 
at Finsbury Technical College. He joined Messrs 
W. T. Goolden and Company as a pupil and was 
engaged with them on the exploitation of experi- 
mental electric coal cutters. These experiments 
were, however, not crowned with financial success. 
He therefore obtained an appointment in the draw- 
ing office of Messrs. Crompton and Company, 
Limited, Chelmsford, with whom he remained five 
years, during the last three of which he was chief 
draughtsman. After a period on the staff of Sir 
Alexander Kennedy, during which he acted as 
resident engineer for the construction of the Grimsby 
Corporation Electricity Works, he was appointed 
borough electrical engineer in that town. He 
occupied that position for 26 years, during which 
considerable developments in the undertaking took 
place. His time at Grimsby was, however, broken 
by the 1914-18 war, through the whole of which he 
served. He was awarded the Distinguished Service 
Order and Bar. 





In 1927, he was appointed Director of the British 
Electrical Development Association in succession 
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Fie. 1. AtrscREW AND STRAIGHTENING VANES. 
to Mr. J. W. Beauchamp, but in 1931 resigned this 
position to become managing director of Messrs. 
Evershed and Vignoles, Limited. He was, however, 
obliged to relinquish this appointment in 1941 
owing to ill health, although he retained his seat 
on the board for some years. 

Colonel Vignoles was elected an Associate of the 
Institution of Electrical Engineers in 1895, being 
transferred to the class of Associate Member in 1902 
and to that of Member in the same year. He had 
served a term on the Council of that body. He was 
president of the Incorporated Municipal Electrical 
Association in 1922-23. 








MR. H. S. CLUTTERBUCK, M.B.E. 


WE also regret to record the death of Mr. H. S. 
lutterbuck, which occurred on Monday, October 19, 
at the age of sixty-three. 

Harold Sandford Clutterbuck was born in Bir- 
mingham on July 24, 1890, and received his educa- 
tion in that city. At the age of 16 he joined the 
firm of Messrs. James Archdale and Company, 
Limited, Birmingham, as a machine tool draughts- 
man and six years later became machine tool 
designer in the works of Messrs. H. W. Ward and 
Company, Limited, Birmingham. He served 
through the 1914-18 war in the Royal Engineers 
and on the conclusion of hostilities returned to 
Messrs. Ward as first assistant in the drawing 
office. He joined the Society of Motor Manufac- 
turers and Traders in 1922 as draughtsman in their 
Standardisation Department, and later became 
manager of the Technical Department, where he 
was responsible for liaison with the Ministry of 
Transport and other Government Departments on 
all matters concerning lighting and construction 
and the “ use ” regulations. He had also represented 
the Society on a number of International Com- 
mittees. 

Mr. Clutterbuck was appointed a Member of the 
Order of the British Empire for services rendered to 
industry during the 1939-45 war. He was elected a 
Member of the Institution of Automobile Engineers 
in 1938 and was transferred as Member to the 
Institution of Mechanical Engineers in 1947. 








WIND TUNNEL FOR 
RAILWAY RESEARCH. 


A NEW wind tunnel has been installed recently 
in the Research Department of British Railways 
at Derby. The new tunnel, which is of the return- 
flow type with a closed working section, replaces 
a straight-through type of tunnel which had been 
in operation since 1935. Air speeds ranging from 
about 2 m.p.h. to just over 100 m.p.h. are attainable 
in the new tunnel, which is driven by a 6-ft. diameter 
airscrew driven by a 36-h.p. variable-speed motor. 
The tunnel was constructed to the aerodynamic 
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design of British Railways by the Airscrew Company 
and Jicwood, Limited, Weybridge, Surrey. The 
tunnel occupies a length of 65 ft., the total length 
of the tunnel ducting being 175 ft. The working 
section, which is shown in Fig. 2, is rectangular, 
4 ft. 6 in. wide by 3 ft. 6 in. high, and extends over 
14 ft. Before and after the airscrew, which is 
situated between the first and second corners and 
is illustrated in Fig. 1, the cross-section is octagonal. 
The changes from rectangular to octagonal and 
octagonal to rectangular are introduced gradually 
in the ducting between the working section and the 
first corner and between the second and third 
corners. The contraction which immediately pre- 
cedes the working section can be seen, before 
erection, in Fig. 3. 

The tunnel is constructed in wood, with Douglas 
fir frames lined with birch-faced plywood, and is 
designed to give low working stresses and a minimum 
of deflection. A synthetic adhesive is employed for 
the glued joints, and all the joints between the 





tunnel sections have a resilient gasket, flush with 
the inside wall, to ensure that the tunnel is airtight. 
The honeycomb, which straightens out the airflow 
after the fourth corner, is of brass, with soldered 
joints and can be replaced by a phosphor-bronze 
screen if desirable. A 4-in. mesh screen of streamline 
wires prevents damage to the airscrew in the event 
of any parts of the model breaking away during a 
test. The guide vanes at the four corners are made 
of rolled aluminium sheet. Standard manometers, 
Pitot tubes and balances are employed for measuring 
the air pressures, speeds and forces on the models 
and the tunnel is equipped to use smoke for observing 
air flows. 

In addition to providing data on the design of 
locomotives and rolling stock, the tunnel will be 
used to study problems such as the dispersal of 
smoke and steam; improving the ventilation of 
trains and buildings ; the extraction of smoke from 
engine sheds; the design of draught-proof signal 
lamps ; and the cooling of Diesel engines, 
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Fie. 19. Bore anp Beck CiutcH ror Racine AND Sports Cars. 


ENGINEERING 
DEVELOPMENTS AT THE 
MOTOR SHOW. 


(Continued from page 536.) 


II.—Sprorts Cars. 


Soms of the most interesting technical develop- 
ments are to be found in the British and Continental 
designs of sports cars. Without pausing to define 
precisely what constitutes a “sports car” (the 
conception has been modified as motor-car design 
has progressed), it is worth examining some of the 
most important features. 


V-4 ENGINE. 


The Lancia “ Appia” is typical of the small 
Italian family car of the more expensive type, which 
has sufficient performance to be used in rallies and 
production-car races. This and the fastest version 
of the “1100” Fiat at present have no counterpart 
in British production. The Lancia’s compact four- 
cylinder V engine, which is shown in Fig. 11, on 
page 560, is almost as wide as it is long. Though 
the cylinder block is only 94 in. long, the passenger 
Space gains little from the care and expense put 
into this unorthodox power unit for the engine is 
carried completely behind the front wheel centres, 





This is in accordance with the Lancia principle of 
keeping all important weights within the wheel-base, 
seeking a low polar moment of inertia about the 
vertical axis as a means of obtaining light and 
precise handling on winding mountain roads. 

The two banks of cylinders are contained in a 
common detachable cast-iron block. The angle 
between them is 20 deg., and the centre-lines when 
produced meet on the centre-line of the crankshaft, 
which was not the case in earlier Lancia engines of 
this type. Two camshafts operate inclined valves 
in hemispherical combustion chambers through 
push-rods and rockers. The cylinder head, crank- 
case, sump, bell housing and gearbox are all cast in 
aluminium. The four-throw crankshaft is very 
short and runs in only two main bearings, these 
being indium-coated bronze shells. The steel con- 
necting rods have big-ends with bronze shells lined 
with white-metal. The piston crowns are faced off 
at an angle of 10 deg. to compensate for the cylinder 
inclination, so that they lie flush with the flat 
face of the cylinder block. With a bore and stroke 
of 68 and 75 mm., giving a swept volume of 
1,090 c.c., this little engine develops 38 brake horse- 
power at 4,800 r.p.m. 

Although the larger Lancias use independent rear 
suspension of the type shown in Fig. 12, on page 
560, the new small car uses conventional half- 





elliptic springs with a rigid axle. The front suspen- 
sion is the usual Lancia sliding-pillar and coil-spring 
arrangement with built-in hydraulic damper, carried 
on a substantial axle-beam bolted to the unit body- 
chassis structure. The Lancia power output is 
now outclassed by the ‘Turismo Veloce ’’ version 
of the Fiat ‘‘ 1100,” which with higher compression, 
and a special twin-choke Weber carburetter is said 
to give 48 brake horse-power—a creditable figure 
for a touring unit of basically pre-war design. 


A Puastic Bopy. 


The large number of new British sports cars 
designed primarily for export is an outstanding 
feature of this year’s show, though some of them 
are rather obviously adaptations of touring-car 
chassis with open body-work and extra engine 
power. Among sports-car bodywork the latest 
Singer “ Roadster”’ is notable, as its open four- 
seater coachwork is constructed entirely of plastic 
materials by the use of cold-setting polyester resins 
with glass fibre as a filler. Bonnet and front wings 
are moulded in one piece, the scuttle is another 
moulding and a third section completes the whole 
tail of the car. The doors are also in plastic. 

Plastics have also been used for the front panels 
of the new Jowett ‘“‘ Jupiter” sports two-seater, 
the materials being supplied by Automold Plastics, 
Limited. The Jupiter, shown in Figs. 13 and 14, 
on page 560, has a new chassis, using some parts 
common to the two-cylinder station wagon which 
the company has been prevented from putting into 
production by difficulties over body supplies. 
The chassis consists of straight box-section side 
members with box-section cross-members and out- 
riggers welded to a sheet-metal structure supporting 
the outer panels. The chassis should be much 
cheaper to produce than the complicated steel tube 
frame previously employed. The car is shorter, 
lighter and much faster than the Jupiter ‘ con- 
vertible.”” The flat-four engine has been modified 
to bring the power output up to 65 brake horse- 
power. The crankshaft, in En 110 steel, is more 
robust, and pistons can be supplied giving a com- 
pression ratio of 8-5 to 1. The crankcase and 
cylinder block are made as two die castings in 
DTD 133B aluminium alloy. 

An interesting innovation is the use of a cooling 
fan driven independently by an electric motor. 
Research work by Messrs. Kamm and Fiedler in 
Germany just before the war showed that con- 
siderable power savings could be effected by using a 
fan engaged thermostatically only when required, 
and Jowett have found that both the fan and 
radiator dimensions can be reduced in the know- 
ledge that full fan speed will be available when 
needed, irrespective of engine r.p.m. In practice 
the fan is only needed in heavy traffic or when 
climbing hills slowly in a following wind. It is 
operated by the small thermostatic switch normally 
used to illuminate a red light on the instrument panel 
as a warning of excessive coolant temperature. 
This switch operates the fan motor through a relay. 

Although the flat four is popularly regarded as a 
short engine, the only real saving in length comes 
from straightening the two sloping webs on the 
normal four-throw four-cylinder crankshaft, but 
the temptation to carry out further slimming by 
cutting down web thickness or bearing lengths 
has not always been resisted. Porsche has deve- 
loped the basic Volkswagen flat-four unit into a 
sports-car engine giving nearly three times the 
original power, by using new light-alloy cylinders 
with chromium-plated bores and raising the swept 
volume to 1,488 c.c., by revising the cylinder-head 
design, turning one of the valve rockers at right- 
angles to the other, and using a Hirth built-up 
crankshaft with roller bearings. The Porsche 
chassis uses the same independent suspension at 
front and rear as the Volkswagen, but the frame is 
quite different. (The Volkswagen chassis, which 
was described in last week’s article, is now illus- 
trated, in a cut-away exhibition form, in Fig. 21, 
on page 567.) The Porsche chassis frame is built 
up from steel pressings, and the main strength is 
provided by box-section sills, with a full floor 
joining them to a box section backbone and a 
massive scuttle structure. 

Steel pressings are also used for the Austin-Healey 
‘“‘ Hundred ”’ sports chassis (Fig. 15) but the layout 
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is more conventional, with two long box sections 
formed of channel sections welded together along 
their flanges, braced by a large cruciform member at 
the centre, and carrying box outriggers combined 
with the body floor. The frame, with suspension 
and engine-mounting brackets, weighed about 180 lb. 
in prototype form, but this has been reduced con- 
siderably in production. Its rigidity is increased 
by a strongly-braced scuttle structure, and the 
stiffness of the frame is regarded as the main reason 
for the excellent road-holding this car has dis- 
played. Front and rear suspension units are 
standard Austin parts, but much care has been given 
to discovering by trial and error the best anchorage 
positions for the transverse Panhard rod which 
locates the rear axle. 


TuBULAR CHASSIS. 


The A.C. ‘‘ Ace”’ has a new chassis, with inde- 
pendent suspension of all four wheels, evolved by a 
designer who has previously built several private- 
venture cars for sports-car racing. The car is 
shown in Fig. 16, on page 560. The chassis frame 
consists of two straight steel tubes of 3-in. diameter 
and 16 s.w.g. in T.45 steel (British Standard for 
aircraft materials), with fabricated cross-members 
of steel plate at front and rear to carry the suspen- 
sion, steering and differential casing. There is also 
a tubular cross-emember in the middle. With 
brackets for the engine and gearbox mountings, the 
frame weighs only 80 lb. Suspension at the front 
and rear is by a transverse leaf spring at the top 
with wishbones below, fabricated from ¥% in. dia- 
meter T.45 tube (Fig. 17). Castor of the front wheels 
is fixed by the setting of the front cross-member and 
no adjustment is provided for camber angle. Much 
of the effective chassis length is occupied by the 
engine clutch and gearbox unit. The power unit 
is the familiar A.C. design, now some 30 years old, 
but still not completely outmoded, as it has an 
aluminium block and crankcase, with wet liners. 
The head is cast iron, however. The overhead 
valves are operated by push-rods, and on the latest 
version the flywheel has been lightened by about 
8 lb. Using a compression ratio of 7-5 to 1, an 
output of 85 brake horse-power is obtained at 4,500 
r.p.m. The engine design is, of course, dated by its 
stroke/bore ratio, having a bore of 65 mm. and a 
stroke of 100 mm. An E.N.V. differential unit is 
welded into the rear cross-member and fabricated 
steel housings support a fully-floating drive shafts. 
The body frame is made of tubes welded to the 
chassis. A similar method is used by Frazer Nash, 
who have one basic chassis with two tubes closely 
spaced, and add varying outriggers and light tubular 
frame members according to the bodywork to be 
fitted. Another tubular chassis, for the Allard car, 
is illustrated in Fig. 22, opposite. 

Another simple frame is used for the chassis of 
the new short-wheelbase Bristol ‘‘ 404°’ coupé. 
Here the side members are formed from 14-s.w.g. 
*“‘top-hat”’ pressings closed by flat plates to form 
box sections 44 in. wide and 6} in. deep. A detach- 
able bolted-on cross-member carries the front 
suspension and steering; there is a cross tube in 
the middle, and a box-section cross-member just 
ahead of the rear axle carries the pivots for the 
central “‘A’”’ bracket which locates the axle. 
Beyond this there are only two swan-neck exten- 
sions to the side members, which rise to support 





body wheel-arches and provide anchorages for the 
telescopic dampers. 


| travel. 


Torston-BarR SUSPENSION. 


The same type of rear suspension is found on | 
Bristol, Frazer Nash and B.M.W. cars. The axle 
casing is connected by swinging arms to two longi- 
tudinal torsion bars and is located in the centre by 
an “A” bracket swinging in two pivots on the 
frame, and carrying a ball which fits in a socket on 
top of the differential housing. Provision is usually 
made for lubrication of the ball by oil from the 
differential. Any fierceness in the clutch action is 
made rather noticeable with this type of location, 
and on the latest B.M.W. chassis particularly large 
rubber bushes are used where the bracket is pivoted 
on the chassis. 

The B.M.W. “501” chassis shown at Earl’s 
Court (Fig. 18, page 565) scarcely comes within 
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Fia. 20. Rear Drive AND SUSPENSION OF SPANISH ‘“‘ Peaaso”’ Car. 


the sports-car category, as it is built to carry 
five/six-seater saloon coachwork, and is powered 
by a six-cylinder engine of pre-war design developing 
a modest 65 h.p., but it has many features of tech- 
nical interest, including a steering mechanism 
incorporating a bevel-pinion and sector, transmitting 
motion through a short vertical shaft to the usual 
transverse linkage. The chassis frame is an unusual 
design, incorporating both oval tubes and circular 
tubes of taper section. The rear torsion bars 
extend right along the chassis to a point just behind 
the front wheels, having a total length of 72 in. 
Another unusual point is the use of needle-roller 
bearings at the outer ends of the steering wish-bones. 


CLUTCH AND BRAKES. 


Rising engine speeds on the faster sports cars 
have imposed heavy centrifugal loading on the 
conventional single-plate clutch, and trouble has 
been experienced with some engines used for racing. 
The answer seems to lie in the multi-plate clutch 
of smaller diameter, and Borg and Beck are now 
supplying to sports-car manufacturers a triple- 
plate clutch which has already been used in some 
sports racing cars during the past season. The 
diameter is only 7} in. The thrust springs are 
contained in cups to resist centrifugal distortion 
and weights are used to provide centrifugal assist- 
ance for the spring loading. The clutch is shown 
in Fig. 19, on page 565. 

Braking is, of course, one of the key points on 
which attention is now focused in sports-car design. 
Much of the credit for the Jaguar victory at Le Mans 
must go to the performance of the Dunlop disc 
brakes. A steel disc rotating with the wheel is 
straddled by a light-alloy housing carrying six 
pistons, three each side, which press circular friction 
pads against the disc. The total friction area is 
relatively small, and although these brakes are 
immune to “ fade ’’ the rate of wear is high, produc- 
ing an increase in pedal travel. Considerable 
leverage is required owing to the lack of any self- 
servo effect, and this too indicates a long pedal 
However, the need for long pedal travel 
on the Le Mans cars was avoided by the use of a 
hydraulic servo-motor of Girling design. A pump 
driven from the transmission supplies oil at a pressure 
of 30 lb. per square inch to a reservoir, from which 
it can pass through a port to supplement the effort 
applied by the driver on the pistons in the brake 
master cylinders. By this means total pedal travel 
is reduced to 2 in. 

The friction pads are continuously maintained 
in light contact with the disc and trouble has been 
experienced through vaporisation of the fluid 
because of heat transfer from the disc. This leads 
to erratic performance when the brakes are applied 
after a period of high-speed running. Girling, who 
are collaborating with Dunlop on this project, 
have now developed a design where two sectors of 





lining material, one on each side of the disc, 
replace the six pads, and the pressure is applied 
by one piston on each side. Hydraulic circuits 
are insulated from contact with the friction sectors, 
and the friction surfaces can be renewed without 
breaking the hydraulic circuit. It is claimed that, 
in this form, experimental installations are giving a 
life of 20,000 miles of hard use on the road before 
renewal of friction elements becomes necessary. 

Carburation on the Le Mans Jaguars is by three 
twin-choke Weber carburetters with horizontal 
intakes drawing air from a distributor box, under 
the bonnet, which is fed from a forward-facing 
exterior air scoop. Maximum power output in 
racing form is a little over 220 brake horse-power at 
5,200 r.p.m., but considerably higher revolution 
speeds may be reached momentarily, and with this 
in mind the pistons are fitted with top pressure 
rings of the Dyke pattern evolved by the Motor 
Industry Research Association. These are very 
light rings of “ L”’ section, centrifugally cast and 
heat treated, and their low inertia effectively reduces 
blow-by at high revolutions per minute. 

An uncommon type of axle location is seen on 
the new M.G. ‘“‘ Magnette.” This car has a con- 
ventional Hotchkiss drive, with half-elliptic springs, 
but a long forked radius arm runs back from a 
pivot alongside the propeller shaft and is bolted to 
the differential casing. The car has a body chassis 
structure developed from that used for the 4/44 
Wolseley, but is some 3 in. lower. The seat pans 
are therefore nearer to the axle, and the radius arm 
is employed to prevent the differential nose piece 
rising under violent acceleration. 

Jaguar have employed an offset link on the axle 
of the C-type competition car for some time, with 
the dual object of resisting the twisting of the axle 
about the propeller shaft, which induces wheel-spin, 
and also controlling the tendency of the nose to rise 
through reaction between the pinion and crown- 
wheel. The speed of 172-412 m.p.h. recorded by a 
Jaguar just before the Show opened was obtained 
with a production-type ‘‘ XK 120” two-seater, not 
the special competition model. Bumpers were 
removed, headlamp fairings and an _ under- 
shield were added, and the driver’s head was 
enclosed in a plastic dome obtained from a Slingsby 
sailplane. Power was raised by using the com- 
petition-type cylinder head with larger valves than 
normal, but ordinary commercial fuel was used. 


SpanisH ‘‘PrGaso” Car. 


The unofficial title of fastest production car in 
the world had previously been claimed by the 
Spanish Pegaso concern after a run at 150 m.p-h. 
with a two-seater car of the type seen at the Show. 
The V8 engine of 2-8 litres has twin overhead cam- 
shafts, gear driven, to each bank of cylinders and 
the timing-gear train also operates a positive-dis- 
placement supercharger, set in the centre of the \ 
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Fig. 21. Cut-Away CHAssis OF VOLKSWAGEN. 


arrangement. The cylinders are in one light-alloy 
casting with the crankcase. Detachable nitrided 
steel liners are used; the big-ends have aluminium 
bushes and the exhaust valves are sodium-filled. 

The Pegaso chassis is of unusual design through- 
out (Fig. 20 shows the rear suspension). The front 
suspension has double torsion bars running fore 
and aft from the lower wish-bone, and at the rear 
a De Dion axle is used, with the axle passing forward 
of the differential. The gearbox, which drives 
indirectly on all gears, is mounted at the extreme 
rear of the car behind the final drive. 

The difficulties inherent in evolving a sports car 
from touring-car components are well illustrated 
by the case of the Triumph sports two-seater, 
which has been entirely redesigned since a hurriedly 
assembled prototype was exhibited at the London 
Show last year. The original car had a pre-war 
Standard ‘‘ Eight” chassis frame, a Standard 
“Vanguard” engine and gearbox, with Triumph 
** Mayflower’ suspension and rear axle. Subse- 
quent test running showed, however, that it was 
impossible to obtain adequate standards of road- 
holding and stability without designing a com- 
pletely new frame, much wider, and _ torsionally 
stiffer, with box-section side members, more cross- 
members and cruciform centre bracing. Triumph 
“‘ Mayflower ” brakes were replaced experimentally 
by Standard ‘‘ Vanguard ”’ brakes 9 in. in diameter 
by 1} in. wide, but eventually adequate performance 
was only achieved by fitting special brakes with 
drums of 10-in. diameter and 24 in. wide. The 
steering-gear ratio was raised, and the rear-spring 
rate changed. 

In the course of engine development, a higher 
lift camshaft was substituted, the inlet-valve dia- 
meter was increased by % in. and the oil feed to 
the valve rockers was improved. Big-end bearing 
material was changed from white-metal to indium 
copper-lead. The compression ratio was raised from 7 
to 8-5:1, and the exhaust manifold was redesigned 
to give an easier gas flow. The output was finally 
raised from 70 brake horse-power at 4,700 r.p.m. 
to %) brake horse-power at 4,800 r.p.m. The body 
was fitted with a longer tail, simultaneously improv- 
ing the appearance and luggage space, while reduc- 
ing the drag. The chassis frame passes under the 
axle at the rear and the exhaust pipe passes through 
the centre of the chassis cross bracing, being carried 
within the frame depth so that it is easy to fit an 
undershield. A car so equipped, running with a 
cockpit cover, racing windscreen and overdrive, has 
already achieved 124 m.p.h. 

Direct effects of competition experience in rais- 
ing the performance of standard models are illus- 
trated by the latest Sunbeam-Talbot “‘ 90,” which 
now has the type of cylinder head evolved for use 
in the Alpine Trial. The compression ratio is 


























Fig. 22. Atitarp CHAssIS OF TUBULAR 
CONSTRUCTION. 


higher, the valve guides have been shortened and 
the ports opened up, while gas flow is further 
assisted by shot-blasting of the interior surfaces. 
Power output of the 2,267-c.c. four-cylinder engine 
is raised from 70 brake horse-power at 4,000 r.p.m. 
to 77 brake horse-power at 4,100 r.p.m., and the 
maximum b.m.e.p. has risen from 123 Ib. per square 
inch at 2,400 r.p.m. to 131 Ib. per square inch. The 
trend is also exemplified by the 2,580-c.c. Aston 
Martin engine, the output of which has been raised 
in three years from 116 to 125 brake horse-power at 
5,000 r.p.m. The latest ‘‘D.B.2-4” coupé is an 
occasional four-seater, in which the rear seats can 
be folded away to increase the luggage space. Very 
satisfactory loading facilities are provided by 
hinging the large rear window so that it can be 
opened to admit the luggage. 
(T'o be continued.) 








Napier Dettic Enctne.—In a lecture before the 
English Electric and Napier Engineering Society in 
Liverpool on October 16, on ‘‘ The Development of the 
Napier Deltic Engine,” Mr. E. E. Chatterton stated 
that the engine had successfully completed its sea 
trials and would shortly be coming into regular service 
with the Royal Navy. The Napier Deltic, an 18- 
cylinder 2,500-h.p. triangular Diesel engine of the 
two-stroke opposed-piston type, of high power/weight 
ratio, was described in ENGINEERING, on page 555 
of our 175th volume (May 1, 1953). 





AND CONFERENCES. 





TuHIs list appears in the last issue of each month. 
Organisers are invited to send to the Editor particulars 
of forthcoming events. 





SIXTH SALON FOR THE PACKAGING AND CONDITIONING 
INDUSTRIES.—Saturday, October 31, to Sunday, Novem- 
ber 15, at Brussels. Further particulars obtainable from 
the Salon de l’Emballage et des Industries Connexes, 
10, Place de Brouckere, Brussels. 

MECHANICAL HANDLING EXHIBITION.—Tuesday, No- 
vember 3, to Wednesday, November 11, in Paris. Apply 
to the Salon de la Manutention, 40 Rue de Colisée, 
Paris, 8e. 

SEVENTH INTERNATIONAL PACKAGING, PRESENTATION 
AND DISTRIBUTING METHODS EXHIBITION.—Tuesday, 
November 3, to Wednesday, November 11, in Paris. 
Further information obtainable from the Salon de 
l’Emballage, 40 Rue de Colisée, Paris, 8e. 


Foop INDUSTRIES AND TRADES EQUIPMENT EXHIBI- 
TION.—Tuesday, November 3, to Wednesday, Novem- 
ber 11, in Paris. Apply to the offices of the exhibition, 
42, Rue du Louvre, Paris. 

DEMONSTRATIONS OF MACHINE TOOLS.—Organised by 
the Rockwell Machine Tool Co., Ltd., Welsh Harp, 
Edgware-road, London, N.W.2 (Telephone: GLAdstone 
0033). Tuesday, November 3, to Wednesday, November 
11, at the firm’s London showrooms, at Welsh Harp, 
N.W.2; and Monday, November 16, to Tuesday, 
November 24, at their Birmingham showrooms, 1 to 5, 
Cateswell-road, Hall Green, Birmingham, 28. (Telephone : 
Springfield 1134.) 

MONTREAL TOOL AND EQUIPMENT SHOW.—Monday, 
November 9, to Friday, November 13, at the Show Mart, 
Montreal. Communications to the offices of the Show, 
4585, Sherbrooke-street West, Montreal. 

BRITISH INSTITUTE OF MANAGEMENT, ANNUAL CON- 
FERENCE.—Wednesday, November 11, to Saturday, 
November 14, at Harrogate. Organised by the British 
Institute of Ma t, Manag t House, 8, Hill- 
street, London, W.1. (Telephone: GROsvenor 6000.) 

ScoTTisH Motor SHOow.—Friday, November 13, to 
Saturday, November 21, at Kelvin Hall, Glasgow. 
Apply to the Scottish Motor Trades Association, Ltd., 
3, Palmerston-place, Edinburgh, 12. (Telephone: Cen- 
tral 3643.) 

CYCLE AND MoToR CycLr SHow.—Saturday, Novem- 
ber 14, to Saturday, November 21, at Earl’s Court, 
London, 8.W.5. Organised by the British Cycle and 
Motor Cycle Manufacturers’ and Traders’ Union, The 
Towers, Warwick-road, Coventry. (Telephone: Coven- 
try 62511.) 

OFFICE EQUIPMENT EXHIBITION.—Tuesday, Novem- 
ber 17, to Friday, November 20, at the Northumberland 
Hall, Newcastle-upon-Tyne. Organised by the Office 
Appliance and Business Equipment Trades Association, 
11-13, Dowgate-hill, Cannon-street, London, E.C.4. 
(Telephone : CENtral 7771.) 

FUEL EFFICIENCY EXHIBITION.—Wednesday, Novem- 
ber 18, to Saturday, November 28, at the City Hall, 
Manchester. Applications to Provincial Exhibitions, 
Ltd., City Hall, Deansgate, Manchester. (Telephone: 
Deansgate 6363); or to the London agent at 167, 
Oakhill-road, Putney, London, S.W.15. (Telephone: 
VANdyke 5635.) 

BUILDING EXHIBITION.—Wednesday, November 18, 
to Wednesday, December 2, at Olympia, London, W.14. 
Apply to the organisers: Building Trades Exhibitions, 
Ltd., 4, Vernon-place, London, W.C.1. (Telephone: 
HOLborn 8146-8.) 

31sT INTERNATIONAL BICYCLE AND MotTor-CycLe 
SHow.—Saturday, November 28, to Tuesday, December 
8, in the Mechanical Engineering Pavilion, Milan Samples 
Fair. Additional information obtainable from the 
Associazione Nazionale del Ciclo, Motociclo ed Accessori, 
Via Mauro Macchi 32, Milan, Italy. 

247TH EXPOSITION OF CHEMICAL INDUSTRIES.—Monday, 
November 30, to Saturday, December 5, at the Commer- 
cial Museum and Convention Hall, Philadelphia, Penn- 
sylvania, U.S.A. Managed by the International Exposi- 
tion Co. Apply to the Organisers, Grand Central 
Palace, New York 17, U.S.A. 

SMITHFIELD SHOW AND AGRICULTURAL MACHINERY 
EXHIBITION.—Monday, December 7, to Friday, Decem- 
ber 11, at Earl’s Court, London, 8.W.5. Details obtain- 
able from the Smithfield Show Joint Committee, 148, 
Piccadilly, London, W.1. (Telephone : GROsvenor 4040.) 

CONFERENCE ON THE NORTH SEA FLOODS.—Wednes- 
day and Thursday, December 16 and 17, at the Institu- 
tion of Civil Engineers, Great George-street, Westminster, 
London, 8.W.1. Further particulars obtainable from 
the secretary of the Institution at the above address. 
(Telephone : WHItehall 4577.) See also page 127, ante. 

CONFERENCE ON PROBLEMS OF AIRCRAFT PRODUCTION. 
—Friday and Saturday, December 18 and 19. See 
page 550. 
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AUSTRALIAN AND NEW ZEALAND ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, GENERAL MEETING.—Wed- 
nesday, January 13, to Wednesday, January 20, 1954, in 
Canberra. Apply to Professor A. H. Corbett, Royal 
Military College, Duntroon, A.C.T., Australia. 

INTERNATIONAL EXHIBITION ON LOW-CosT HOUSING. 
—Wednesday, January 20, to Friday, March 5, 1954, at 
the Old Fort, New Delhi, India. Organised by the 
Ministry of Works, Housing and Supply of the Govern- 
ment of India. Apply to the Director of the exhibition, 
“Pp” Block, New Delhi, India. 

CANADIAN CONFERENCE ON PRESTRESSED CONCRETE.— 
Thursday and. Friday, January 28 and 29, 1954, in 
Toronto. Further particulars obtainable from Mr. H. 
Fealdman, secretary, organising committee, Canadian 
Conference on Prestressed Concrete, Hydro-Electric 
Power Commission of Ontario, 620, University-avenue, 
Toronto 2, Canada. 

FourTH NATIONAL POWER FARMING CONFERENCE.— 
Tuesday, Wednesday and Thursday, February 9, 10 
and 11, 1954, in the Town Hall, Cheltenham. Organised 
by the Power Farmer: Britain and Overseas, Dorset 
House, Stamford-street, London, S.E.1. (Telephone: 
WATerloo 3333.) 

SYMPOSIUM ON OIL FILTRATION IN MODERN INDUSTRY. 
—Thursday and Friday, February 11 and 12, 1954, 
at the Business Administration and Economics Building, 
University of California, Los Angeles. Organised by 
the Department of Engineering of the University, in 
co-operation with the American Society of Lubrication 
Engineers. Further information obtainable from the 
Engineering Extension, University of California, 3076 
Engineering Building, Los Angeles 24, California, U.S.A. 
See also page 360, ante. 

34TH VIENNA SPRING TRADE FatrR.—Sunday, March 
14, to Sunday March 21, 1954, at Vienna. Apply to the 
British-Austrian Chamber of Commerce, 29, Dorset- 
square, London, N.W.1. (Telephone: PADdington 7646.) 

THIRD ELECTRICAL ENGINEERS’ EXHIBITION.—Tues- 
day, March 16, to Saturday, March 20, 1954, at Earl’s 
Court, London, 8.W.5. Organised by the Association of 
Supervising Electrical Engineers, 54, Station-road, New 
Barnet, Hertfordshire. Apply to Mr. P. A. Thorogood, 
35, Gibbs Green, Edgware, Middlesex. (Telephone: 
MILI Hill 3528.) 

SECOND Facrory EQUIPMENT EXHIBITION.—Monday, 
March 22, to Friday, March 26, 1954, at the two halls of 
the Royal Horticultural Society, in Vincent-square, and 
Greycoat-street, London, S.W.1. Apply to Mr. J. E. 
Holdsworth, 117, Kingsway, London, W.C.2. (Tele- 
phone: HOLborn 1414.) See also page 218, ante. 

CONFERENCE ON THE PHYSICS OF PARTICLE SIZE 
ANALYsIs.—Tuesday, April 6, to Friday, April 9, 1954, 
at Nottingham University. Organised by the Institute 
of Physics, 47, Belgrave-square, London, S.W.1. (Tele- 
phone: SLOane 9806.) 

Liter INTERNATIONAL Fatr.—Saturday, April 24, to 
Sunday, May 9, 1954, at Li¢ége, Belgium. Apply to the 
manager, Foire Internationale de Liége, 17, Boulevard 
d’Avroy, Liége, Belgium. See also page 218, ante. 

RoyaL SANITARY INSTITUTE HEALTH CONGRESS.— 
Tuesday, April 27, to Friday, April 30, 1954, at Scar- 
borough. Apply to the secretary of the Institute, 90, 
Buckingham Palace-road, Westminster, London, S.W.1. 
(Telephone : SLOane 5134.) 

BRITISH INDUSTRIES FaIR.—Monday, May 3 to Friday, 
May 14, 1954, at Earl’s Court, London, S.W.5 ; Olympia, 
London, W.14; and Castle Bromwich, Birmingham. 
Particulars obtainable from the director, British Indus- 
tries Fair, Board of Trade, Lacon House, Theobald’s-road, 
London, W.C.1. (Telephone: CHAncery 4411); or 
from the general manager, British Industries Fair, 95, 
New-street, Birmingham, 2. (Telephone: Midland 
5021.) 

SYMPOSIUM ON MIX DESIGN AND QUALITY CONTROL OF 
CONCRETE.—Tuesday, Wednesday and Thursday, May 
11, 12 and 13, 1954, at the Institution of Civil Engineers, 
Great George-street, London, S.W.1. Further particu- 
lars obtainable from the secretary, the Cement and 
Concrete Association, 52, Grosvenor-gardens, London, 
8.W.1. (Telephone : SLOane 5255.) Alteration of 
dates. See also page 108, ante. 

FourtH GAUGE AND TooL EXHIBITION.—Monday, 
May 17, to Friday, May 28, 1954, in the New Hall of the 
Royal Horticultural Scciety, Elverton-street, West- 
minster, London, S.W.1. Organised by the Gauge and 
Tool Makers’ Association, Standbrook House, Old Bond- 
street, London, W.1. (Telephone: HYDe Park 3451.) 


FouRTH MECHANICAL HANDLING EXHIBITION.—Wed- 
nesday, June 9, to Saturday, June 19, 1954, at Olympia, 
London, W.14. Organised by Mechanical Handling, 
Dorset House, Stamford-street, London, S.E.1. (Tele- 
phone: WATerloo 3333.) 

CONFERENCE ON CIVIL ENGINEERING PROBLEMS IN 
THE COLONIES.—Monday, June 14, to Friday, June 18, 
1954, at the Institution of Civi) Engineers, Great George- 
street, London, S.W.1. Apply to the secretary of the 
Institution at that address. (Telephone: WHItehall 
4577.) See also page 87, ante. 





LABOUR NOTES. 


THE serious competition from foreign firms with 
which engineering concerns in the West Riding of 
Yorkshire have to contend in their endeavours to 
increase the export of engineering products was 
referred to at a conference in Leeds on October 20, 
called by the Engineering and Allied Employers’ 
West Riding Group. This organisation represents 
about 350 engineering firms in the Riding, and these 
have nearly 60,000 workpeople in their employ- 
ment. Mr. Don Jenkins, director of the Group, 
said that a survey had recently been undertaken 
among the affiliated firms to ascertain their reaction 
to the claims of the engineering employees for an 
all-round increase of 15 per cent. in wage rates of 
adult male operatives in the industry. More than 
100 replies had been received up to that time. 


It was clear from these replies, Mr. Jenkins 
stated, that the firms were really concerned about 
the wage claim which had been put forward, and 
had made it clear that their export trade could not 
cope with any further increases in wages, unless 
these were accompanied by equivalent increases in 
production. Any increases which might be granted 
without such returns would be fatal to the firms’ 
export trade, would result in a very decided reduc- 
tion in orders for factories in the West Riding. and 
must result in reductions in employment. 


Even though engineering wages were not in- 
creased, Mr. Jenkins continued, it still might not 
be possible for firms in the industry to continue to 
maintain full employment. If, however, wage 
increases were conceded, there would undoubtedly 
be considerable unemployment. Overseas com- 
petition, particularly from Germany, was increasing 
steadily, and it was becoming more and more 
apparent that the chief stumbling blocks to the sale 
of British products abroad were the lower prices 
quoted by foreign competitors. Import restrictions 
imposed on British goods by many countries were 
another major obstacle. 


In the Wakefield area, Mr. Jenkins stated, road- 
and rail-vehicle manufacturers had reported that 
competition from Belgium, France, Holland 
Germany, Italy, Austria and Japan was becoming 
increasingly severe. Customers who had a strong 
preference for British goods were tending more and 
more to invite tenders from Continental firms, 
owing to the steadily-rising cost of British products. 
One firm of textile-machinery makers in the 
Huddersfield district had informed the Group that 
German firms were quoting 25 per cent. less for 
identical machines. Firms in Otley making printing 
machinery had stated that customers were not 
prepared to accept stipulations that the prices 
payable should be those ruling at the time of 
delivery, and that the position in this connection 
would continue to be extremely difficult until 
wages became stable. A Leeds firm of machinery 
manufacturers stated that price cutting was 
rampant in the export trade. German and Japanese 
firms were offering 12 months’ credit in order to 
secure customers and eliminate their competitors. 


Signs of impatience regarding the negotiations 
on the engineering wage claim are becoming 
apparent among some sections of employees in the 
Tyneside area. Demands that their leaders should 
take decisive action to secure an early and favour- 
able settlement were made at a well-attended mass 
meeting of engineering and shipbuilding operatives 
at Newcastle-upon-Tyne on October 24. Those 
present were members of the Tyne and Blyth 
Federation of Shipbuilding and Engineering Unions 
and the meeting had been called to discuss the 
situation arising from the wage claim. A resolution 
was passed calling upon the men to make it ‘ quite 
clear” to the employers and to the national 
executive council of the Confederation of Ship- 
building and Engineering Unions that they were 
not prepared “ to tolerate protracted negotiations.” 


In an address to the meeting, Mr. E. J. Hill, 
the general secretary of the United Society of 





Boilermakers, Shipbuilders and Structural Workers, 
said that the employers’ excuse that the engineering 
and shipbuilding industries could not afford to 
grant the claim for higher wages was just nonsense. 
How could shipbuilders expect to get more orders 
when their books were already full? It should be 
realised that the men’s demand was based on the 
rising cost of living, increased profits and the 
greater productivity which had been obtained. 
A member of the executive council of the Amal- 
gamated Engineering Union urged workpeople in 
the industries concerned to act. He said that 
nothing would be obtained unless they were pre- 
pared ‘‘ to fight for it.” 


Demands by the National Union of Mineworkers 
for an increase in the wages of the lower-paid 
employees in the coal-mining industry were rejected 
completely at a meeting of the industry’s national 
joint negotiating committee on October 20. The 
union had requested an increase of 2s. 3d. a shift 
for day-wage men employed on underground work, 
and of 2s. ld. for day-wage men working above 
ground. These increases, if granted in full, would 
have advanced the minimum weekly rates of pay 
to 8l. for underground employees and to 71. for 
surfacemen. Sir Hubert Houldsworth, the chair- 
man of the National Coal Board, is understood to 
have explained to the union’s representatives on 
the joint committee that the industry simply could 
not afford to meet the cost of granting a further 
wage claim of that magnitude. 


Some 400,000 miners in the lower-paid grades are 
affected by this wage claim, which, if granted on 
the union’s terms, would involve an addition of 
approximately 14 million pounds to the industry’s 
annual wage bill. It is estimated that the increase 
would also mean an advance of at least 1s. 6d. a 
ton in the selling price of coal. It may be recalled 
that most day-wage employees in the industry 
received an extra ls. a shift, equal to an increase of 
6s. a week, as from the first full pay week after 
February 12 last. The union’s representatives 
announced later that a special meeting of the 
executive committee of the union would be held 
yesterday to discuss the Board’s reply. 


Considerable inconvenience over a wide area in 
the London district was caused by an unofficial 
strike of some 2,500 operatives in the employ of oil 
companies. The strike, which began on a very 
small scale at an oil depot at Fulham on October 19, 
spread quickly on that day and on the one following. 
The men’s principal complaints were that one 
company had recently transferred some of its 
distribution work to outside contractors, and that, 
although these firms had undertaken to engage 
operatives rendered redundant by the change, some 
men had found themselves without employment. 
Much stress was also laid on an allegation that some 
firms of contractors were employing men who did 
not belong to any trade union. 


Some 1,200 of the strikers, mainly drivers of 
oil-tank lorries and their mates, held a meeting 
at Stratford, East London, on October 20, at which 
a resolution was passed asking for a wage increase 
of 10s. a week, to be ante-dated to August 1, last. 
The men also demanded that all members of lorry 
crews must be members of the Transport and 
General Workers’ Union. Towards the end of last 
week, a serious shortage of oil and petrol arose, 
many garages ran out of supplies, and there was 
some curtailment of coach and ’bus services. To 
meet the situation, the Government brought in 
Servicemen, who, during the three days from 
Saturday to Monday last, distributed some six 
million gallons of oil and petrol. Efforts to bring 
out *busmen, on the ground that Government- 
distributed supplies were “‘ black,” proved a failure 
and the strikers immediately began to drift back to 
work. Formal resolutions to return were then 
passed at mass meetings, called by the men’s 
unofficial leaders. Nothing appears to have been 
gained by the strike, except the dislocation of 
traffic and the loss of a week’s wages by the men. 
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SWITCHGEAR FACTORY AT 





LOUGHBOROUGH. 








Fig. 2. Trst AREA. 


SWITCHGEAR FACTORY AT 
LOUGHBOROUGH. 


A LARGE proportion of the switchgear manu- 
factured at the Loughborough works of the Brush 
Electrical Engineering Company, Limited, is of 
the metalclad type and is designed for rupturing 
capacities up to 350 MVA at 15 kV. Outdoor 
circuit-breakers with rupturing capacities up to 
750 MVA at 33 kV are also made, as well as a 
range of industrial-pattern circuit-breakers, high 
breaking-capacity fuse-switchgear and control equip- 
ment for traction and marine work. The pro- 
duction of all this equipment has recently been 
transferred to a single-storey building with a floor- 
area of about 150,000 sq. ft., thus doubling the 
previous manufacturing capacity. The new factory 
has been laid out so as to facilitate the movement 
of materials, sub-assemblies and finished com- 
ponents from a central store into surrounding 
erection bays. The erection bay for large switch- 
gear, which is illustrated in Fig. 1, has an area of 
41,000 sq. ft., and that for the fuse-switch and 
control gear 15,000 sq. ft. In addition, the sub- 
assembly and fabrication sections account for about 
56,000 sq. ft. Machining is carried out in central 
shops which feed all the assembly departments of the 
works, The dispatch department is arranged for 
loading multi-panel switchboards from the erection 
bays and is connected to railway sidings. 

The whole area is well lighted both naturally 
and artificially, about half the roof area being of 
glass. Mercury-vapour and tungsten lamps are 





used during the hours of darkness. The stanchions, 
roof trusses and other building steelwork are 
finished in aluminium paint and the walls are painted 
cream to give a spacious atmosphere. There are 
29 switchboard building lines in all. These are 
placed at 11-ft. centres to allow space for assembly 
and manceuvre and enable 25 ordinary panels to be 
accommodated. Those types of switchboard which 
are made in large quantities and are highly stan- 
dardised are erected on bogies running on the 
floor rails, the component parts being drawn from 
containers alongside. Equipment is provided for 
testing this gear by current injection and, over- 
potential, as well as for measuring the insulation. 
At one side of the fixed building lines is an area 
where metalclad switch units are assembled prior 
to their incorporation in switchboards. 

The steel structures for the metalclad switchgear 
and control cubicles are fabricated in a separate 
building, the majority being of welded construction. 
The equipment in this shop includes a multi-turret 
press made by the Scottish Machine Tool Corpora- 
tion, Limited, which accommodates 32 punches of 
different sizes and shapes in a horizontally-rotating 
head. Steel sheets up to 10 ft. long can be clamped 
to a travelling table by two hand-operated toggle 
clamps. The table can then be traversed by hand 
in two directions so that the appropriate part of 
the sheet is under the overhanging head. The 
desired press tool is selected by press-buttons. 
Plates can be processed without laborious marking- 
out and drilling. Other equipment in this shop 
includes jigs and welders for the quantity production 





both of standardised components and special 
structures. After inspection the products pass to 
a finishing department for degreasing and other 
treatment before the protective undercoat and the 
final spray-paint finish are applied. 

Before the equipment made in the switchgear 
shop is dispatched it is electrically tested in an 
enclosure at the end of the erection bays. This 
enclosure, which is illustrated in Fig. 2, contains a 
transformer for voltage testing up to 100 kV and 
current transformers for injection testing and heat 
runs with capacities up to 3,000 amperes. The 
majority of the testing is, however, carried out at 
the place where the switchboard is being erected, 
power for this purpose being obtained through 
multi-circuit socket outlets which are, in turn, 
connected to a plug board in the test area. It is 
thus possible to select various alternating-current 
and direct-current circuits and to control the field 
current and speed of the machines generating the 
test current. The actual test equipment is mounted 
on rubber-tyred trucks and includes adjustable 
transformers for primary injection and high-voltage 
flash testing, as well as instruments for checking 
the primary and secondary currents, the polarity of 
the current transformers and the synchronising 
equipment. Variable control is also provided so 
that it is possible to conduct full-scale tests of the 
operating mechanisms and to simulate normal 
working conditions. The facilities of the trans- 
former laboratory enable impulse testing and low- 
voltage short-circuit investigations to be carried out. 

A separate workshop has been built for research 
and development, such as the manufacture of 
prototypes of new designs. It is equipped with 
oscillographs for electrical and mechanical measure- 
ments and with apparatus for testing the mechanical 
endurance of the mechanisms. Plant is also 
available for heat-run testing, electromagnetic 
measurements and the investigation of contact 
phenomena. 





A NEW SOURCE OF SELENIUM. 


THE main application of selenium is as a rectifier 
in electrical plant, and in radio, television and radar 
apparatus and electrolytic-processing and electronic 
equipment, use is made of selenium to rectify alter- 
nating to direct current. The element is also used 
as a red colouring agent in the plastics industry, and, 
paradoxically, it is employed in the glass-making 
industry for decolorising glass. Up till 1939, 
supplies of selenium were obtainable without great 
difficulty, but as a result of the subsequent expan- 
sion of radar systems and the large increase in the 
use of electronic equipment, a shortage of selenium 
arose, which is still continuing. There are no known 
deposits of selenium, as such, which are worth 
mining. The element, however, occurs with sulphide 
ores and most of the present supplies are obtained 
as a by-product of copper refining. In the produc- 
tion of copper by the electrolytic process, a so- 
called “‘ anode slime” is formed which contains a 
fairly high proportion of selenium. The United 
States are the largest producers of selenium, all of it 
from this process, but their supplies are insufficient 
for their own industries and more of the element has 
to be imported. Most of Great Britain’s supplies of 
selenium come from Canadian copper refiners. 

There is, however, a possible source of selenium 
in this country and it is the subject of an investiga- 
tion now being carried out at the Chemical Research 
Laboratory of the Department of Scientific and 
Industrial Research, at Teddington. Pyrites, or 
iron sulphide, is used in Great Britain in the manu- 
facture of sulphuric acid, and, like copper sulphide, 
it contains selenium. As a result of the “ flash” 
roasting of the pyrites during-~the acid-making 
process, selenium is concentrated in wastes, dusts 
and muds left in certain parts of the plant. Samples 
of these wastes have been examined at the Labora- 
tory and the proportion of selenium present has been 
found to vary enormously. The wastes from three 
plants have been tested so far and one, at least, 
appears hopeful from the selenium-recovery point 
of view. As is the case with copper refining, the 
problem is to develop a method which will not inter- 
fere with the primary object of the process and be 
cheap enough to make selenium production pay. 
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OPTICAL MARKING-OFF 
SYSTEM FOR PLATES 
AND SECTIONS IN 
SHIPBUILDING.* 


By Ir. J. H. KrieremMeieEr.} 


THE author, who is in charge of the re-organisation 
of the shipyard of the Koninklijke Maatschappij 
“de Schelde’ Limited, at Flushing, Netherlands, 
has appreciated the possibilities of increased produc- 
tion that could be gained by applying the optical 
method in his plans for the lay-out of the new yard. 
He has called the method “‘ Optaf,” an abbreviation 
of the Dutch words “ optisch afschrijven,” which 
means “‘ optical marking-off.”” An important pro- 
duct in shipbuilding is the steel hull, forming the 
base for all installations and fitting-out and eventu- 
ally being finished as a complete ship. Depending 
upon the type of ship the work on the steel hull is a 
more or less important part of the total labour 
involved. Certainly the building berths for the steel 
hulls require large investment and occupy the 
largest area of the total yard. It must therefore 
be important to save space and cost on this side 
of the business. 

The steel hull consists of smaller parts built up of 
plates and sections which are either riveted or welded 
together. In welded ships these parts are assembled 
in the welding sheds and the thousands of plates and 
sections and other small parts must be machined 
in the platers’ shops. In most yards all plates and 
sections must be marked-off accurately before they 
are machined and given their eventual form by 
burning, shearing, planing, bending, pressing, etc. 
This marking-off must be done by platers of high 
skill. They normally occupy a considerable area 
in the platers’ shop for their marking-off tables. 
In several countries it is difficult to get the 
highly-skilled workmen for this type of work, 
and it is of great importance to look for methods 
that diminish the expensive labour involved in 
marking-off. 

During the last world war such a method was 
developed by Mr. Joh. Kriepke at the yard of 
Schichau, Elbing, Germany, in close co-operation 
with the optical works of Dr. Béger at Hamburg. 
The application in the yard to building destroyers 
showed remarkable results. After the war the 
method was improved, and about 1949 it was intro- 
duced in one yard in Germany, one yard in Belgium 
and one yard in Sweden. After 1949 the apparatus 
was slightly improved and at present several 
yards are using it. The camera and projecting 
apparatus are fabricated by the two German firms 
‘““Lumoprint Béger K.G.” and ‘‘ Gesellschaft fir 
Anzeichen Geriite ” (G.A.G.), both at Hamburg. 


THe Usvat Markine-Orr Metuop. 


To show clearly the advantages it is necessary 
to give a description of the usual method in ship- 
yards, After having obtained an order for the 
building of a ship two important things must be 
done. Firstly, making designs and working 
drawings ; secondly, ordering all necessary mate- 
rials. With regard to the new marking-off method 
the working drawings for the steel hull and the steel 
specification are of importance. After finishing 
the design of the lines, all measurements are taken 
from it and put in a list for the fore and aft parts 
of the ship. All particulars are thus collected for 
the use of the workmen who prepare the scrive- 
board in the yard on which all lines are drawn to 
full scale. Not only the form of the frames, but also 
particulars of form and dimensions of seams, situa- 
tion of butts for welding or riveting, double bottom, 
margin plates, deck stringers, bilge keel, etc., are 
drawn on the scrive-board. Small errors in the 
measurements from the body lines plan drawing 
are eliminated by fairing longitudinal sections full 
size. 

From this body plan on the scrive-board all 





* Paper read at the Autumn Meeting of the Institution 
of Naval Architects in Holland, on September 15, 1953. 
Abridged. 

t Chief Naval Architect, Royal Company “ de Schelde,” 


Ltd., Shipbuilding and Engineering, Flushing, Nether- 
lands, 


necessary dimensions and particulars can be taken for 
giving the correct shape to plates and sections. 
All the working drawings of the steel hull must be 
delivered to the workshops. The principal drawings 
are shell plating, double bottoms, bulkheads, 
decks and superstructures. These drawings do 
not give in detail the measurements for all smaller 
parts, i.e., plates and sections, but they are more 
or less schemes with a description of the fabrication. 
The platers must read this scheme and take the 
actual measurements from the scrive-board. Normal 
practice is that highly skilled workmen make full- 
scale moulds of wood, thin strip-iron or thick oil- 
paper for the templates or patterns. Usually 
other skilled workmen use these moulds and mark 
the plates. As these templates are full scale, a 
lot of space, material and man-power must be used. 
The work on the large plates cannot be done by one 
man, and apprentices are added to the platers. 


Optica Metuop or Markine-Orr PxatEs. 


The optical method depends upon the vertical pro- 
jection of the lines on the plate from a projector 
placed in the roof of the platers’ shop. These lines 
are on a lantern slide of 9 cm. by 12 cm. (3-54 in. by 
4-74 in.) in the projector. The lantern slide is a 
photograph on a glass negative of a 1:10 or 1:5 
scale drawing of the plate. The scale depends upon 
the size of the ship. These drawings are thus the 
1:10 or 1:5 scale moulds. Photographed to scale 
1:10 they form glass slides which can be easily 
stored and eventually duplicated. These “ glass 
moulds” are about scale 1: 100 for linear and 
scale 1 : 10,000 for area measurement. The actual 
tracing of the projected lines on the plate does not 
require great skill and may be done by unskilled 
men under supervision of one experienced man. 


Drawina OFFICE. 


For a shipyard employing, say, 1,000 men, the 
number of draughtsmen in the drawing office for 
optical marking-off is 6 to 8. Normally, they are 
the younger but experienced men from the former 
mould-loft and some highly skilled platers. A 
re-education of a few months is sufficient to teach 
them the special drawing technique and to accustom 
them to the psychological and physical circumstances 
which differ from their former surroundings. One 
foreman of the mould-loft may be appointed 
leader of the team. Principally the same work is 
done as formerly in the mould-loft, but on a smaller 
scale with fine drawing methods and the greatest 
accuracy. The small scrive-board is of plywood 
coated with filling and painted dead white or light 
green. Sometimes painted aluminium plate of 
1-5 mm. (0-06 in.) thickness is used. A few ship- 
yards use drawing paper of special quality, pasted 
on an aluminium plate. The boards are divided 
into one foreship and one aftership part. The 
dimensions depend upon the ship dimensions. 
For bigger ships and scale 1 : 10 two boards of, say, 
2 m. by 1-25 m. (6 ft. 6 in. by 4 ft.) are used for 
one ship. 

An advantage is that a series of such scrive- 
boards may take several ships and occupy only 
a small space, whereas in the old mould-loft some- 
times the body plans of two or three ships were 
traced over each other for lack of floor space. The 
lines are faired on a larger table of about 3 m. by 
1-5 m. (10 ft. by 5 ft.). This table replaces the 
former mould-loft floor. The frame lines on the 
scrive-boards have a thickness of 0-10 mm. (about 
0-004 in.) when drawn to scale 1 : 10 and of 0-20 mm. 
(about 0-008 in.) when drawn to scale 1 : 5. 

The draughtsmen use special tools and wear a 
pair of magnifying glasses fitted so that they can 
look through the glasses or along the underside of 
them. The former wooden templates are now 
replaced by drawings to scale 1:10 or 1:5. They 
are drawn on high-quality drawing-paper or, better, 
on Koda-trace drawing-film. All marks formerly 
traced on the templates and steel plates are taken 
up in the drawings. Mostly small rubber stamps 
are used for the marks and the characters. Port 
and starboard plates are drawn on one side only. 
The normal and reversed writing can be done by 
special stencils. For shell plates, deck plates, 
bulkhead plates, etc., two different methods may 





be used : (a) drawing all plates separately ; (6) draw- 
‘ing several plates together, i.e., parts of decks, 





shell plating, or complete bulkheads. In the first 
case all plates are photographed from the different 
drawings. In the second case all plates are photo- 
graphed one by one from one drawing. The last 
method has the advantage that all marks for rivets in 
seams and butts of the adjoining plates fit exactly. 
Slight mistakes in the spacing of the rivets are 
thus projected on both adjoining plates. Both 
sides of the drawings are photographed. It is not 
possible to reverse the slide. The thickness of the 
glass causes a remarkable aberration when projecting 
the image. It is obvious that slight shrinkage 
of the paper and film drawings caused by changing 
atmospheric conditions in the drawing office will 
result in considerable errors in the projected plate. 
Slight deformation of the emulsion on the glass 
negative will probably occur. A very simple 
solution will ensure a proper marking-off and 
guarantee the necessary accuracy. 


ApsustTIna Marks. 


These marks are indispensable in the optical trac- 
ing system. When starting the drawing these marks 
are laid down first. Immediately after them 
the outlines of the figure are drawn. After these 
precautions a slight deformation in the paper has 
no influence on the accuracy of the full-scale pro- 
jected image and of the finished plate. The spacing 
of the adjusting marks is 5 or 10 cm., corresponding 
with 50 or 100 cm. on full scale. When projecting 
the lines on the plate these marks are brought 
in line with the marks on a steel or copper gauge. 
By using special gauges when preparing the drawings 
it is possible to deal with the expected shrinkage 
of the plates caused by the welding of stiffeners. 
After being finished the drawings are photographed. 


OpticaL Markinc-OrF EQuIPpMENT. 


The marking-off apparatus consists of a projector 
incorporating a powerful arc lamp or mercury- 
vapour lamp. The projector is rigidly mounted 
in the roof of the platers’ shop above the marking-off 
table. The height of the fixing point above the 
surface of the marking-off table depends upon the 
maximum dimensions of the plate. A special set 
of lenses enlarges the image from 75 to 100 times, 
thus projecting the image without distortion on 
the plate. The projector is adjusted for definition 
during assembly and once adjusted requires no 
further attention. It is possible to move the set 
of lenses with the negative case up and down 
within a range of 0-5 m. (20 in.). This permits 
compensation for differences in plate thicknesses 
and the adjustment of the image on the plate 
to the exact marks by comparison with the gauge. 
The negative holder can be moved horizontally 
in two directions and can also be turned in its own 
plane. All these movements are effected by the 
man at the marking-off table by means of an 
automatic push-button system. 

The arc lamp is provided with an automatic 
carbon feed. A concave mirror behind the arc 
and another mirror reflecting the light beam 
downwards, as well as a double condenser, produce 
an equally distributed light on the table. The heat 
intensity of the beam is very high and it is necessary 
to cool the condenser, the negative holder and the 
optical elements by compressed air. The light 
intensity of the projected image is such that it 1s 
possible to work without completely darkening 
the marking-off space. 

The newest developments are fitted to the appa- 
ratus delivered to the author’s firm. The two 
projectors were supplied by the Gesellschaft fir 
Anzeichen Gerate, at Hamburg, and are fitted with 
high-pressure water-cooled mercury-vapour lamps. 
In addition, the negative holders can take a set of 
negatives which can be turned from below. With 
this equipment it is not necessary to have a man 
permanently in the projector cabin on the roof. 
The older arc lamps require a man constantly 
attending to the apparatus and replacing the 
carbons. All control can thus be done from below 
by remote control. Only for filling the negative 
case is it necessary for a man to ascend two or 
three times a day. Aberrations inherent in lenses 
of optical systems are reduced to acceptable 
proportions by perfection of manufacture. The 
acceptable minimum, however, renders it necessary 
to have a slight camber in the marking table. 1 his 
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camber is about 30 mm. (1-5 in.) in a length of 
10 m. and is adjusted for definition during assembly. 


Marxinc-Orr Puiatss. 


The projected lines have a thickness of 1:0 to 
1-5 mm. and are rather sharp. The plater who 
marks the plate has no difficulty with his own 
shadow after short practice. The marking-off 
can easily be done by unskilled labourers. The 
men use a hammer and centre-punch, while instruc- 
tions and other marks are written with white paint. 
After the marking of the plates normal production 
follows and is practically uninfluenced by the 
method. 


BENDING FRAMES. 


It is not possible to project the lines of frame 
curvatures on the bending slab as this is flat and 
a slight camber should be necessary. Normal prac- 
tice is that series of frames are drawn together 
and, by projecting them, moulds are made for use 
on the bending slab and for marking. A few ship- 
yards still use a scrive-board near the bending slab 
on which the body plan or part of it is transferred. 
Most yards use their own method for applying the 
optical marking system in the preparing of frames, 
and in this branch new developments may be 
expected. 


ADVANTAGES OF SYSTEM. 


The preparation of drawings requires less time 
than the preparation of mould-loft work and the 
production of templates in the mould-loft. The 
accuracy of the drawings is greater than that of 
the wooden templates. The draughtsmen work 
ina quiet and clean room, and have a better general 
view of the small drawings than of more or less 
rough and large templates and dirty steel plates. 
If material is not available the preparatory work 
can be done in advance. Immediately after the 
arrival of the steel plates the marking-off, which 
takes only a short time, can start. Thus the 
workshops can concentrate more on the actual 
production. The drawing is projected in clear 
lines on the plate and a pumber of unskilled workers 
can mark-off the plate simultaneously. On an 
average, one shell plate with dimensions 10 by 
2-50 m. (about 30 ft. by 8 ft.) for a riveted ship 
can be traced by three unskilled men in 15 to 20 
minutes, 

Drawing a 1:10 scale paper mould with all 
necessary marks on it, thus forming the image 
which need only be projected to the plate, is more 
quickly done than making a template or marking 
directly on the steel plate. The same highly skilled 





craftsmen are required as in the mould-loft, but 


Fie. 2. FroisHep ScrivE-BoarD WITH AFTER FRAMES OF 
18,000-ToN TANKER. 


fewer of them. Only some of the skilled workmen 
formerly employed in the mould-loft are transferred 
to the drawing office. Unskilled workers and helpers 
in the mould-loft can be transferred to other shops. 
Template production is practically no longer 
required. The tracing of the projected lines can 
be quickly done by a few unskilled men under super- 
vision of one experienced foreman. The other 
skilled workmen can eventually be utilised more 
economically on the welding floors for assembly 
work. Wood for wooden templates is practically 
no longer required. Saving of steel, by reducing the 
waste, can be effected by accurately laying out 
the different parts of the available area of the plate 
on the 1:10 scale drawing. Mould-loft work 
becomes unnecessary to a great extent and is 
reduced to those components where special forms 
necessitate template work. Practically the whole 
area of the mould-loft floor can be used for other 
purposes. The storage of wooden templates is 
replaced by a small set of card cases containing the 
glass negatives. The necessary space for marking- 
off tables can be reduced considerably. The full- 
scale scrive-boards taking the body plans are 
generally dispensed with though some shipyards 
use them for special template work. Instead of these 
areas are the drawing office with adjacent photo- 
graphic and dark rooms and the projecting space 
in the platers’ shop. The glass negatives last for 
years and can be used again for repeat orders. 
Wooden templates have to be scrapped. 

Often a group of shipyards have to build ships 
of the same design simultaneously. Usually all 
working drawings are the same and are prepared 
by one of the yards. Each yard must repeat the 
same expensive preliminary work involved in 
mould loft, scrive-board, templates, as well as 
part of the marking-off of the steel plates and 
sections. Nearly all this work can be omitted and 
replaced by preparing drawings and negatives in 
the leading yard. 

Damaged ships’ plates can be replaced by plates 
prepared in the repair yard with the aid of the 
optical system. The negatives are obtained from 
the building yard. This work can be done before 
the ship arrives at the repair yard. This advantage 
increases in importance where many yards use the 
optical method. Co-operation of several yards and 
a system of exchanging negatives on a large scale 
will enable repairs to be carried out at reduced 
cost and with considerable saving of time. 

It is possible to use the drawings or the negatives 





first in the yard rate-fixing office. Using a simple 
table with a glass top and lamp below the drawings 
or the enlargements of the negatives to scale 1 : 20 
or 1 : 25, all particulars of the work can be measured 
in detail, viz., lengths of edges to be prepared by 
shearing, planing, flame-cutting or welding, number 
of rivet holes, etc. There is less transport of large 
moulds and less transport of steel material. All 
plates pass the optical marking tables only instead 
of the many tables formerly used in the platers’ 
shop sometimes causing crane labour congestion. 


PracticaL APPLICATIONS. 
Several yards are employing the optical system, 
of which the most important are given in Table I. 


TaBLE I.—Important Shipyards Using the Optical 
Marking-Off Method. 











Number 
Shipyard. Town, Country. of 
Projectors. 
Gétaverken .. .| Gothenburg | Sweden 6 
Uddevalla ..| Uddevalla Sweden 3 
Chantiers de Rouen France _ 
Normandie 

Stiilcken ..| Hamburg Germany 2 
Howaldtswerke ..| Kiel German 3 
Burmeister and Wain nee Denmar 4 
Aalborg Vaerft ..| Aalborg Benmark 1 
Jos. Boel a ..| Temsche Belgium 1 
“de Senelde ” yard..} Flushing Netherlands 2 
L. Smit as ..| Kinderdijk Netherlands 1 
August Pahl .| Hamburg Germany 1 











Several other yards in Finland, Sweden, Norway, 
Germany, Africa and Japan, not mentioned in the 
table, have adopted the system or are about to 
do so in the near future. Most shipyards had their 
own reasons for applying the system. One typical 
example is the yard of Jos. Boel at Temsche, 
Belgium. From this yard were ordered three 
Rhine tugboats of 4,000 brake horse-power, named 
Uri, Schwyz and Unterwalden. They were identical 
and built in 1939, 1946 and 1949, respectively. 
Three times the same full-scale scrive-boards were 
prepared, and three times all mould-loft work had 
to be repeated and all plates had to be marked. 
If the optical system had been available all glass 
negatives for the first ship could have been used 
for the second and third ships. In combination 
with the standard plates used in this particular 
yard the work could have been started immediately 
after obtaining the order, thus saving cost and 
shortening delivery time. The yard management 
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regarded this as one of the strongest arguments for 
procuring the optical equipment in 1949. 


‘ 


OpticaL SYSTEM IN THE “ DE SCHELDE” 
Yarp. 

In preparing plans for a new layout of the 
“‘de Schelde’ yard the author was aware of the 
advantages of the method and could fully utilise it. 
The problems encountered in the old yard layout 
were mostly of handling and routing material. 
The yard was founded in 1875 and gradually 
expanded in an easterly direction on the north and 
south banks of the narrow dock. Formerly used 
as a yard for riveted ships, it could be typified as 
reasonably efficient, but when the prefabrication 
methods of modern shipbuilding in welded con- 
structions were introduced the lack of pre-assembly 
areas and intermediate storage areas for finished 
units was becoming serious. A new platers’ shop, 
the re-arrangement of existing and dismantling of 
other shops were necessary to obtain a layout as 
efficient as possible in the prevailing circumstances. 
As the existing mould-loft and scrive-board were old 
and had to be removed, the optical system offered 
an opportunity to eliminate them. In addition, the 
space formerly occupied by the marking-off tables 
could be utilised for machines, so that the old 
platers’ shop with mould-loft could be removed. 

The drawing office for optical marking was not 
combined with the construction drawing office. 
Though a combined drawing office has certain 
advantages, this problem must be studied in the 
light of the existing relation between the designing 
and yard departments. It is very useful to have 
close co-operation between the workshops and the 
optical drawing office, but it is still necessary to 
have close co-operation between the optical drawing 
office and the construction department. As a 
matter of fact, the de Schelde yard decided to start 
the optical drawing office in the yard’s office, not 
combined with the construction drawing office. 
Fig. 1, page 571, shows a plan of the drawing office 
for optical marking in the de Schelde yard, Flushing. 
Figs. 2, 3 and 4 show the interior and some of the 
equipment. The de Schelde yard started with two 
projectors. A comparison between the areas in the 
old and new yard layout is given in Table II and the 
saving of space in the platers’ shop is shown in 
Table III. 

Time Savina. 

Several time studies were made for comparison. 
The saving in time depends on the type of plate to 
be marked. For two plates of a shell unit marked 
by one skilled man and one apprentice the times 
were observed and results are given below. The 
calculated times for marking with the optical 
method for the same plates and with two unskilled 
men are also given. 

The total time per plate in the old method is 
3-86 hours. The total calculated time per plate 





in the new method is 0-72 hour, i.e., only 18-6 
per cent. of the time with the old method. The 
preliminary work is not included, namely, the mould- 
loft and template work in the old method and the 
making of the drawings and negatives in the new 
method. An average for five different deck plates 
and shell plates for a ship of complicated con- 
struction and for the plate marking-off only is: 
old method, with one skilled and one unskilled 
man, 2:92 hours; new method, with two unskilled 
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Fig. 4. DRavGHTSMAN FinisHine 1:10 ScaLE DRAWING FOR 


Wes FRaMES. 


men, i.e., 3-90 hours for mould-loft and template 
work per plate. In the new method the times are : 
drawing shell plates 1 : 10, 930 man-hours ; optical 
marking-off, 596 man-hours; or a total of 1,526 
man-hours per plate ; thus 5-12 man-hours, or, for 
two men, an average of 2:56 hours per plate. This 
is 33-5 per cent. of the old method, or a saving of 
66-5 per cent. 

Conclusion.—The purpose of this paper is to 
make known the optical marking-off system in 


TABLE II.—ComMpPaRISON OF AREAS IN OLD AND NEW LAYOUT OF DE SCHELDE YARD. 





Old. 


New. 





Area, | Percentage of berth area. 


Area, | Percentage of berth area. 





Sq. M. | West. | East. 


| East. | Total. 


Sq. M. | West. 





20,000 | 
10,450* | 
1,100 | 
900 
2,000 


128 
13-5 


Storage area for steel 

Platers’ shop, total 

Welding sheds, West 

Welding sheds, East 

Welding sheds, total oy Se 

Storage area within reach of 
cranes, West e a ; 

Storage area within reach of 
cranes, East i 7 ee 

Storage area within reach of 
cranes, total : As és J | 

Berth area, West .. es “s ’ | 


2,600 31-9 


| 
| 
et 
| 


Berth area, East .. ata we i 100 





Berth area, total .. Be aa ,63 | | 


| 
| 
| 
| 


‘ | 
49 


147-0 147-0 
76-7 51- 


| 
| Total. 
| 
| 


5 


7 — 36 
80 


56-7 


100 





100 
100 ~ 

















* Mould-loft pot included as this is on top of machining —- 


t This —s small storage area under cover in the we 
remain for rather a long time on the berth. 
is normally in use for repair jobs. 


(see Table ITT). _ ' 
ng shop is sufficient for the building of naval craft which mostly 
If necessary storage area can be reserved to the east side of the dry dock, which space 


TABLE III.—CoMPaRISON OF AREAS FOR MARKING-OFF AND MACHINING PLATES AND SECTIONS IN OLD AND 
NEw LAYOUT. 





Old Layout. 


New Layout. Saving. 





Per Cent. 
of Platers’ 


Per Cent. 
of Total 
Area, 


Area, 


nt. 
Sq. M. Per Ce 


Per Cent. 





Scrive-boards 

Mould-loft ne 
Marking-off tables 
Bending blocks .. - 
Optical drawing office .. 
Projecting space 
Machining shop .. 





430 


6-06 
20-85 
22-75 

3-79 


500 
150 
210 
5,710 








46-55 





total—jexclusive of 
ayout this is 

over the machine shop) acd an 
Total working area, mould-loft included 


Platers’ shop 
mould-loft as in old 
100-00 








33-00 


—_ 47-00 


7,000 





-- 100-00 | 
100-00 100-00 





men, 0-625 hour, or only 21-4 per cent. of the old 
method. 

For a cargo ship of 96 x 15 x 7 m. (315 x 49-2 
X 23 ft.) 298 shell plates (riveted frames and seams) 
were marked and 112 templates used. The average 
was 7-5 man-hours per plate, i.e., 3-75 working 
hours for one skilled workman and one apprentice, 
mould-loft work excluded. Including mould-lcft 
work, the average is 7-65 working hours for two 





wider shipbuilding circles. It is an interesting 
method and adds much to the improvement of 
shipbuilding technique, workshop conditions and 
efficiency in shipyards. Especially for the Nether- 
lands shipbuilding industry, which in the first 
quarter of 1953 took the fourth place in known 
world shipbuilding, it is of importance in exploiting 
the advantages of new methods for increasing 
shipbuilding output figures. 
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PORTABLE DAYLIGHT 
FLUOROSCOPE. 


As a result of a request from a group of mineralo- 
gists for portable fluorescent inspection equipment, 
the Research Department of the Metropolitan- 
Vickers Electrical Company, Limited, Trafford 
Park, Manchester, have developed a fluoroscope 
that can be used without any supply of electricity, 
by utilising ultraviolet radiation from sunlight. 
A daylight-absorbing but ultraviolet transmitting 
filter, such as Wood’s glass, is used to provide 
ultraviolet radiation for viewing fluorescent mate- 
rial in a closed compartment. The material then 
glows at a longer wavelength of visible light, this 
wavelength depending on the nature of the specimen. 

In its simplest form, a daylight fluoroscope has 
been made by adapting the Wood’s glass flasks 
used as light-excluding envelopes in the manufacture 
of standard mercury-vapour discharge lamps. 
A rubber eye-guard is fitted around the opening 
of the flask to exclude visible light when viewing. 
A removable tray is provided to facilitate inserting 
and extracting the specimen without contamination. 
The spherical bulb of the flask has a diameter of 
about 34 in., and the glass is about 0-03 in. thick ; 

















tests have shown, however, that the transmission 
of ultraviolet is not noticeably affected by variations 
in thickness. The neck of the flask forms a con- 
venient hand grip without obscuring the bulb. 

Tests with this simple instrument on markedly 
fluorescent materials, such as anthracine powder, 
engine oil and Vaseline, proved that the characteristic 
fluorescent glow was easily observed when the 
fluoroscope was activated by normal daylight. 
Good results were obtained indoors under a skylight 
or by a window, even on a dull day, but the best 
results were obtained with direct sunlight. To obtain 
the most satisfactory results when viewing, all visible 
light must be excluded and a few seconds should be 
allowed for the observer’s eye to adjust itself to the 
darkened interior of the fluoroscope. Successful 
tests were also carried out under artificial light from 
both metal-filament and fluorescent-tube lamps. 

The all-glass type of fluoroscope is rather fragile for 
field use, and a more robust instrument, shown in 
the accompanying illustration, has therefore been 
developed, comprising a steel box about 5 in. cube, 
with a hinged window of Wood’s glass at the top, 
about 3 in. square and 0-2 in. thick, serving both 
as an ultraviolet filter and as an insertion door, 
and an eyepiece tube entering the front side obliquely. 
The inspection tube, again provided with a rubber 
eye guard, can be adjusted to focus the specimen. 
The manufacturers suggest that, where direct sun- 
light is available, it should be possible to increase 
the sensitivity of this instrument by mounting a 
suitably-focused convex lens above or below the 
window to provide a concentrated spot of ultra- 
violet light ; alternatively, a hinged lens of Wood’s 
glass might be used as a combined ultraviolet 
filter, focusing lens and insertion door. 





‘**Psycuromatics.’’—A coloured illustrated leaflet 
issued by Holland & Hannen and Cubitts, Ltd., 258, 
Gray’s Inn-road, London, W.C.1, gives an example of 
the application of psychromatics—the study of the 
effects of colour and light in a building on the people 
who work there—to an industrial building, a factory 
of Lever Bros., Port Sunlight, Ltd., designed by 
Cubitts’ Psychromatics Service. The proper use of 
colour and lighting, it is claimed, improves morale and 
reduces accidents and absenteeism. 





THE BRITISH 
BROADCASTING SERVICE.* 
By Harotp Bisnop, C.B.E., B.Sc.(Eng.). 

(Concluded from page 544.) 


TELEVISION BROADCASTING. 

System Standards.—In Sir Noel Ashbridge’s 
address there was a brief account of the B.B.C.’s 
early experiments in television, which led to the 
opening, on November 2, 1936, of a regular public 
service from the Alexandra Palace transmitting 
station in London. This service was the first regular 
public television service anywhere in the world. 
The system standards adopted for the pre-war 
transmissions were 405 lines, 50 frames, interlaced. 
There were some 20,000 television receivers in the 
hands of the public when the service closed down at 
the beginning of the war in September, 1939, and 
when we began to consider how the service should 
re-open after the war, one of the first problems 
to be studied was whether for any reason it was 
desirable that the standards should be changed, 
bearing in mind, of course, that any such change 
might result in substantial modifications being 
necessary to all pre-war receivers, or at worst their 
being made useless for further service. 

In 1943 the Government set up a Committee 
under the chairmanship of Lord Hankey to prepare 
plans for the reinstatement and development of 
the television service after the war. The Com- 
mittee recommended that the service should be 
restarted in London on the basis of the system in 
operation before the war, which they felt had 
achieved a high degree of reliability and had 
afforded good entertainment value in the home. 
They said that plans should be made for the 
extension of television to the most populous pro- 
vincial centres and that these plans should be on 
the basis of the 405-line system. They were of 
the opinion, however, that the scope of extension 
of that system should be kept under review in the 
light of the general conditions prevailing at each 
stage, including progress made in the development 
of a new system. The Committee felt that the 
aim should be to produce an improved television 
system having a standard of definition approaching 
that of the cinema and possibly incorporating 
colour and stereoscopic effects. They advised 
that vigorous research on such a system should 
begin immediately staff could be made available. 
The B.B.C. were represented on the Committee, 
and supported its recommendations. It was 
generally agreed, not only that the pre-war stan- 
dards were capable of giving satisfactory results 
in the home, but that there would be a long delay, 
of perhaps several years, before an alternative 
system could be developed and made available for 
public service. The television service was therefore 
reopened with the pre-war standards on June 6, 
1946. ; 

In the light of developments since that time there 
is no doubt that this was the right decision. It 
would have been undesirable and unnecessary to 
delay the re-opening until an improved system 
had been developed and brought into service. 
In the past seven years great improvements have 
been made in picture quality by the development 
of ithproved camera tubes, by better use of the 
available bandwidth, and by the development of 
improved receivers. A system employing a greater 
number of lines would have needed a wider band- 
width to convey the information, and would have 
required more channels for national coverage than 
are available in the band 41-68 Mc/s. 

It is of interest to mention that, if in a television 
system there is one link which is not designed to 
pass the full bandwidth required by the system, 
then the quality of the picture is better if the 
bandwidth required by the signal is reduced to 
the bandwidth which the link will pass. In a 
practical case, if the picture has to pass over a 
line link with a bandwidth restricted to, say, 
2-8 Mc/s, better picture quality is obtainable 
from a 405-line 50-frame interlaced system than 
can be given by a 625-line 50-frame interlaced 





* Presidential Address to the Institution of Electrical 
Engineers, delivered on Thursday, October 8, 1953. 
Abridged. 





system. Tests have proved the correctness of this 
statement, and it is worth remembering that 
television links in Europe are likely to be designed, 
for economic reasons, to have a pass-band not 
exceeding 2-8 Mc/s. 

It seems clear that the development of an 
improved system of television will be in terms of 
the introduction of colour without any change to 
existing system standards for which over 2} million 
receivers are already in use in the United Kingdom. 
The problems associated with the development and 
introduction of a colour system are discussed later. 

Extensions to the Service.—The B.B.C.’s first task 
on re-opening the service was to make plans for 
extensions to other parts of the country. Four 
transmitters of 100 kW e.r.p. (effective radiated 
power) have now been erected in the Midlands, the 
North, Scotland and South Wales, and with the 
London transmitter at Alexandra Palace the five 
stations serve 40 million people, a coverage figure 
of 80 per cent., which is substantially greater than 
has been achieved so far by any other country. 
The stations are permanently connected to London 
by cable or radio link provided by the Post Office. 
All the studio programmes originate in London, 
but in the past two years there has been a con- 
siderable extension of the use of outside broadcast 
units to bring into the programmes events of 
interest taking place in all parts of the country. 
The development of relaying methods to bring 
these programmes from the points of origin into 
the permanent network has not involved any new 
principle, but in practice it has been a considerable 
problem. These links are always required at short 
notice, and mobile equipment is of course used. 
For links difficult from the propagation point of 
view, frequencies as low as 200 Mc/s are used ; 
normally, however, the frequencies are in the 
neighbourhood of 4400 and 7,000 Mc/s. Survey 
teams have mapped out the routes of the links 
which would be required from all the likely sources 
of programme material in all parts of the country. 
If, for example, there is a sudden call for a pro- 
gramme taking place a hundred miles from the 
network, the number and type of mobile links 
required for the job are immediately known, and 
there is no delay in dispatching the mobile teams. 

The B.B.C. is not content with an 80 per cent. 
population coverage of one programme. In 1949, 
plans were prepared for five medium-power stations 
which would increase the coverage to about 95 per 
cent. Because of restrictions on capital investment, 
Government permission to begin the construction of 
these stations was withheld, but towards the end 
of 1952 the Government allowed temporary stations 
near Newcastle, Belfast and Brighton to be built 
in time for the Coronation. The Government 
have now agreed that the construction of the five 
permanent medium-power stations near Newcastle, 
Belfast, Plymouth, Aberdeen and in the Isle of 
Wight may be put in hand, and in addition low- 
power stations in the Isle of Man and the Channel 
Islands. This work is now in progress. 

The B.B.C. also have in hand the rebuilding of 
the London station with higher power on the site 
of the Crystal Palace in south London. The 
Alexandra Palace station was designed in 1935 
and in many respects it is now out of date. The 
new station will ultimately have a power of 500 kW 
e.r.p., the maximum allowed under the Stockholm 
Plan. The vertically-polarised aerial will be erected 
at the top of a self-supporting steel mast 640 ft. 
high. The higher power of this station will not 
greatly increase the area already served by Alexandra 
Palace, but it will give a much stronger and therefore 
more interference-free signal in those parts of London 
and the suburbs where the level of interference is 
high. Moreover, it will greatly improve the service 
along the South Coast, at present a fringe area 
where reception generally speaking is unreliable. 
These extensions will be well on the way to comple- 
tion by the end of 1955. To give service to the 
remaining 5 per cent. of the population, the B.B.C. 
plans to build six more low-power stations to fill in 
the unserved areas and raise the coverage figure to 
about 98 per cent. Nearly everyone will then 
be within range of a transmitter. 

The B.B.C. hopes that it will then be permitted to 
tackle two further problems. The first is the provi- 
sion of an alternative service, and the second is the 





574 


ENGINEERING. 


OcT. 30, 1953. 








development of means whereby more programmes 
can be produced in centres away from London. 
The provision of an alternative service requires for 
its attainment a second chain of television stations. 
It is not at all certain that frequencies will be made 
available to the Corporation for this second chain, 
but if they are it will be developed on the same 
lines as the first, i.e., by installing additional high- 
power transmitters at the existing stations to cover 
the main centres of population, and then by provid- 
ing low-power transmitters to fill in the gaps. The 
number of transmitters required will depend 
upon the service areas of the high-power trans- 
mitters of the:second chain, and this, in turn, will 
depend upon the frequencies allotted. For the 
second objective, studios will be provided at regional 
centres. Additional studios will also be needed in 
London, and as a long-term project the B.B.C. 
hopes to build a Television Centre on a 13-acre 
site in West London. One building, principally 
for the construction of scenery, has already been 
completed on this site. 
Frequency Bands.—The Government have come 
to the conclusion that, in the expanding field of 
television, provision should be made to permit 
some element of competition when the calls on capital 
resources make this feasible. If this plan is to be 
implemented, one of the problems which will need 
most careful consideration is how the frequency 
channels available for television are to be allocated 
to the various claimants. 
In October, 1952, the Postmaster-General 
appointed a Television Advisory Committee to 
advise him on the development of television and 
sound broadcasting at frequencies above 30 Mc/s. 
By international agreement three v.h.f. and two 
u.h.f. bands have been assigned to television and 
sound broadcasting. For convenience they are 
referred to as Bands I to V; their ranges are as 
follows : 
Me/]s. 
41-68 °' 

. 87°5-100 >V.H.F. 
174-216 


Band I 
Band II . 
Band III .. 
BandIVv.. 470-585 
BandV .. 610-960 


For the system standards in use in this country a 
bandwidth of 5 Mc/s. is necessary for each television 
channel. The five channels in Band I are occupied 
by the five existing high-power transmitters. The 
five medium-power transmitters under construction 
and certain low-power transmitters will also use 
these channels. Band II, of which only about 
one-haf is available for broadcasting, will be 
wanted for v.h.f. sound services. A large part of 
Band III has also been allocated to services other 
than broadcasting, and only a part of it—sufficient 
for two television channels—can be made readily 
available for television. 

In consequence, attention has been turned to 
Bands IV and V, where there is space for 93 5-Mc/s 
channels. Unfortunately, the service areas of 
transmitters operating in these bands will be 
appreciably restricted as compared with what can 
be achieved on Band I, for two main reasons: 
(a) the higher field-strength required for satisfactory 
reception; and (5) the greatly increased effect of 
ground contour. Transmitters in Bands IV and V 
are not likely, even in favourable circumstances, to 
have a range exceeding 40 miles. Increase in 
power within foreseeable limits will not appreciably 
increase this range, although higher power will 
tend to improve the quality of the picture within 
the service area. 

Many more transmitters, probably at least 
double the number, will be wanted to give national 
coverage on Bands IV and V than are wanted on 
Band I. Difficulties will be most acute in hilly 
country, where the screening effect of large hills 
inside the nominal service area of the transmitter 
may mean that only a proportion of potential 
viewers in @ given area will be served. 

Progress in Television Development.—The present 
state of television development was fully described 
in the 83 papers presented at the Television Con- 
vention, 1952, sponsored by the Radio Section, 
and those attending were left in no doubt about 
the vast_field covered by television and the extent 
of the research and development necessary on the 
subject. In this address I can give only a few 
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impressions, in a somewhat disjointed way, of the 
tendencies which seem to point the way for future 
work. 

In the studio, everything revolves round the 
design of the camera and the performance of the 
camera tube. When a more sensitive tube becomes 
available it should be possible to reduce lighting 
and also have greater depth of focus. If at the 
same time the size of the camera could be reduced, 
methods of operation on the studio floor should be 
greatly simplified. The types of camera tube now 
in use have been available for a number of years, 
and no entirely new design to give improved signal/ 
noise ratio or other advantages appears to be in 
immediate prospect. In consequence, the design 
of the camera itself is unlikely to change appreciably 
in the near future. Nor is there likely to be any 
change in the general layout of equipment required 
in the studios and control rooms. Indeed, the 
facilities demanded by the producer are likely to 
continue to uetermine the extent of the equipment 
to be supplied. 

Equipment for outside broadcasts has undergone 
considerable development since the service was 
re-opened in 1946. The early equipments were very 
bulky and difficult to work. Greater flexibility 
and more mobility have been obtained, and there is 
no doubt that this process will be taken a good 
deal farther. The need is for still lighter equip- 
ment, and in particular a really light and sensitive 
camera which can be moved about without difficulty. 
It seems necessary even for comparatively simple 
outside broadcasts to have four camera channels 
available, but there is an urgent need for a single- 
camera unit which, with its associated equipment 
and radio-link transmitter, can be moved around 
in a light van or saloon car. 

The tendency in transmitter and aerial design is 
towards higher effective radiated powers. Under 
the Stockholm Plan, 500 kW e.r.p. is the maximum, 
and as already stated the new Crystal Palace 
station is being built for this ultimate power. 
But we are now beginning to go through the phase 
of power increase which started in sound radio 
25 years ago. Stations required to serve large 
areas will no doubt be increased in power in order 
to combat interference and to ensure a satisfactory 
signal/noise ratio to as great a range as possible. 
This happened in sound radio, and it will happen 
with television at least so far as public service 
stations are concerned. What the maximum 
sensible and economic e.r.p. should be for a regional 
television transmitter has still to be decided. It 
may be as high as 500 kW for some stations, but 
certainly not for all. 

These high powers will be obtained by a combina- 
tion of increased power radiated from the transmitter 
and the use of higher-gain aerials. A substantial 
increase in the former depends upon the development 
of components and valves of all types suitable for 
higher powers. This is merely a matter of time. 
Concurrently, more efficient aerials will be developed 
permitting a greater gain in a horizontal direction, 
but there is a limit to what can be done in this way. 

Considerable advances have been made recently 
in methods of recording television programmes. 
The simplest way would seem to be to photograph 
the television image, but there are considerable 
difficulties in carrying out this simple plan. The 
B.B.C. has developed improved equipment for this 
purpose using two somewhat different methods, 
and the results are very encouraging. But the 
recording problem cannot really be said to be satis- 
factorily solved either in this country or abroad. 
All recording systems at present in use employ a 
photographic operation. This is expensive, and 
processing takes time, but it does produce a record 
which can be shown in any country. Research is 
going on into the possibility of an alternative 
system in which the electrical equivalent of the 
picture is recorded on magnetic tape. The advan- 
tages are that the tape can be re-used and there is no 
processing delay, but the difficulties are very con- 
siderable because the bandwidth to be recorded is 
about 300 times as great as in sound broadcasting. 
No equipment on these lines is yet in operation, but 
when it comes its value in reducing operating costs 
and improving quality will be considerable. 

New methods of producing scenic effects have been 
developed. The back-projection method, well known 





in film studios, has been adopted for television, 
and two electronic devices known as “ inlay” and 
“overlay” are now in use. The former produces 
a composite picture from scenes viewed by two sepa- 
rate cameras ; the apparatus removes a chosen area 
from the first picture, thus leaving a “ hole” into 
which the second picture is inserted. In “‘ overlay ” 
one camera views, for example, a figure moving in 
front of a white screen while another camera or a 
film scanner provides the background scenery from 
a photograph or film ; the two pictures are combined 
electronically so that the figure makes a “ hole”’ 
in the background picture and appears to be moving 
about in front of the scenery. 

Automatic Equipment.—To the operator of a 
television service, one of the serious problems is 
the cost of staffing television studios, control rooms 
and outside broadcast units. It is in this direction 
that we look for reductions in the cost of television 
operations. For example, in a television studio 
in which, say, a simple play is being produced, about 
11 engineers and technicians are needed in the 
studio itself and nine others in the control and 
apparatus rooms. There would be at least as many 
non-technical staff and many more manual staff. 
Moreover, the load factor of most of these people 
is very low; they are all busy for part of the time 
but for long periods they have little to do. In 
film studios this has always been so, but in television 
it is perhaps more acute because of the longer hours 
during which the studio is in use for rehearsal and 
transmission. 

It is clear, therefore, that one way of reducing 
the overwhelming costs of television production is 
by the development of equipment which is automatic 
or semi-automatic in operation and can be controlled 
remotely. It cannot necessarily be simplified— 
indeed the tendency is in the other direction—but 
it can be made to operate far more cheaply by requir- 
ing fewer manual operations. Here, then, is a most 
fruitful field for the designer of all types of television 
equipment. In the sound broadcasting field, the 
B.B.C. has led the way in the development of staff- 
saving equipment, and in the past few years has 
saved over 300 posts by its use. 





Cotour TELEVISION. 


The addition of colour to a black-and-white 
picture has the effect to most people of bringing 
out the detail and giving a flat picture an appearance 
of stereoscopic depth. In the film industry, colour 
has not been accepted as a desirable adjunct for all 
films, and it is perhaps surprising that, in view of 
the progress in colour photography, more colour 
films are not made. It may be that cost weighs 
too heavily. In television, the problem is to provide 
a colour picture which may be received in the home 
on equipment reasonable in cost and size and 
reliable in operation. Moreover, it is obvious that, 
if a colour system is to be introduced, it is essential 
that the very large number of black-and-white 
receivers already in the hands of the public should 
be able to continue to receive a picture in black 
and white. Here there are two technical terms 
which need defining. A compatible colour system 
is one in which an existing monochrome receiver 
can, without modification, reproduce a black-and- 
white picture from the same transmission as will 
produce a colour picture on a suitable receiver. 
A non-compatible colour system is one in which 
an existing monochrome receiver cannot reproduce 
a black-and-white picture from the colour trans- 
mission. 

Broadly speaking, it can be said that in a com- 
patible system the luminance or brightness compo- 
nents of the colour picture must be transmitted 
in the same bandwidth, on the same standards and 
on the same channel as would be used for a mono- 
chrome picture. If the chrominance or colour 
components are also transmitted in the same band- 
width, the system is usually described as fully 
compatible, but the advantage of a compatible 
system is not lost if these components are trans- 
mitted outside but adjoining the monochrome 
bandwidth. This would be possible only if sufficient 
adjacent-channel space were reserved for the 
purpose. If the colour transmission system required 
a considerable increase in bandwidth as compared 
with that required for a black-and-white picture, 
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the proposal would have to be studied in relation 
to the bandwidth available for television trans- 
mission as a whole. Full compatibility may not 
be achieved on British standards in a form acceptable 
for public service. If the alternative is a com- 
patible system with the chrominance information 
located outside the monochrome band, it will not 
be possible to fit the system into Band I, at present 
fully used for television. In this case colour must 
go to one or other of Bands ITI, IV and V. 

In any colour system it is desirable that the 
additional equipment needed as compared with a 
monochrome system should be as far as possible 
at the transmitting end in order that the receiver 
may be kept simple and cheap. Indeed, the 
assessment of the value of a colour system must take 
careful account of the type of receiver required. 

It is generally agreed in television that the signal 
transmitted need not give more than is necessary 
to ensure pleasing reproduction. This criterion 
for a monochrome picture will apply with more 
force to a colour picture because of the need to 
meet the requirement of compatibility and because 
to send more than the minimum amount of infor- 
mation is expensive in bandwidth and cost, both 
in the transmitting chain and in the receiver. It 
follows, therefore, that, if possible, colour television 
should be achieved within the present monochrome 
channel width of 5 Mc/s, of which 3 Mc/s are used 
for the video band. Now, the whole of this video 
band is normally required for the transmission of 
a monochrome picture, and to transmit full 
definition in three colours it would seem necessary 
to have three times this bandwidth. The problem 
is therefore to devise a system which reconciles 
these conflicting requirements. 

Experiments show that at picture brightness 
likely to be used for normal home viewing, there is 
no noticeable deterioration of the picture if less 
detail is transmitted in the blue than in the green 
and red. This points the way to a means of saving 
bandwidth, but the vital problem is how further 
saving can be achieved so that the transmission 
can be kept within 3 Mc/s. A great deal of work 
has been done on this problem, particularly in the 
United States. It is obvious that pictures in each 
of the three separate colours may be transmitted 
sequentially or simultaneously, or by a com- 
bination of these two methods. What is important 
is that the eye must not perceive alternation of 
colour images. 

Only a very small part of the monochrome band- 
width can be used for the transmission of the 
chrominance information if damage to the quality 
of the monochrome picture is to be avoided. With 
great ingenuity American research workers have 
devised a fully-compatible system on American 
standards, and the suitability of this system for 
public service is at present under examination by 
the Federal Communications Commission. A deci- 
sion on the system to be used in this country will 
depend on the progress of research work and on field 
tests. Colour will undoubtedly come, but it may 
be some years before it is a serious competitor to 
monochrome. The second problem is the develop- 
ment of a colour camera. One solution is to use three 
camera tubes, each dealing with a primary colour, 
combined into one camera. Such an arrangement, 
although elaborate and costly, has already been 
developed. Its setting-up and operation is a highly 
skilled job, but this would be under the control of 
skilled staff in the studio. 

The third problem is the method by which the 
radio signals can be reconverted at the receiving 
end into a colour picture. At present it is fair to 
say that this is a most difficult problem. In America 
at least two methods have been developed. In one, 
the R.C.A. tri-colour tube,* the screen consists of 
a very large number of dots in groups of three, 
each capable of delivering one of the primary 
colours. The incoming signal energises the appro- 
priate dots at the appropriate time and a colour 
picture is produced on the tube. In another, the 
Lawrence tube,* the three-colour fluorescent material 
is in strips instead of dots. It is, I think, too soon 
to say whether these or some other method will 
form the basis of the colour receiver of the future. 


* Diagrams illustrating the principles of the R.C.A. 
and Lawrence tubes were reproduced on pages 442 and 
443, ante. 





PORTABLE ELECTRIC 
GRINDER. 


A New portable grinder, known as the GQ6, is 
now being made by Wolf Electric Tools, Limited, 
Hanger-lane, London, W.5. As is shown in the 
accompanying illustration, it can be held in the 
hands and a chain may be hooked to the eye-bolt 
to carry its weight and facilitate handling. The net 
weight of the tool is 234 lb. The rate at which the 
tool is capable of removing stock from a casting is 
0-64 oz. per minute, more than 100 per cent. better 
than the rate obtained with their previous model, 
the GK6. The makers state that this improvement 
is due to a new design of high-speed motor, with 
almost a constant-speed characteristic, which, with 
an increased cooling-air flow, has helped to provide 
a high speed-torque characteristic. The peripheral 
speed of the grinding wheel is 8,800 ft. per minute. 
A resin-bonded grinding wheel 6 in. in diameter 
is fitted as standard and is suitable for grinding 
materials of high tensile strength such as weld 
flash and carbon, high-grade and alloy steels. For 








cast iron, chilled iron, brass and other low-tensile 
materials, a resin-bonded wheel of silicon carbide 
is recommended. 

The main castings of the tool are made from 
silicon-aluminium alloys. Steel sleeves are cast into 
the castings to accommodate the bearings and 
enable the grinder to be dismantled for servicing 
without the fear of causing damage to the bearing 
alignment. 

Other features of the two-pole motor layout are 
the two separate compartments at the back of the 
housing. One compartment contains the push-pull 
switch mechanism and the other, which is insulated 
from the motor frame, contains the commutator 
and brush-gear assembly ; both are dust-proof and 
are sealed off from the air flow. A centrifugal type 
of extractor fan, mounted at the opposite end to 
the commutator, draws air through two slots at 
the back of the motor past the armature and dis- 
charges it through four slots, two of which are 
clearly visible in the illustration. The armature 
is series wound and is flash-tested at 1,250 volts. 
Mounted beyond the fan is a helical pinion driving 
directly on to the gearwheel of the grinding spindle. 
The ratio of the gears is 2-47: 1, giving a spindle 
speed of 5,600 r.p.m. When the tool is operating 
under full load this speed falls to 3,850 r.p.m. and 
the motor absorbs 1,200 watts. Motors for various 
voltages, direct and alternating current, are made. 


The grinding spindle is mounted on double-row 
ball bearings at each end. The gear on this shaft, 








which takes the drive from the motor, has a patented 
resilient rubber mounting which absorbs shock, 
thereby reducing shearing stresses imposed on the 
gear teeth. 





IRON AND STEEL INSTITUTE 
AUTUMN MEETING. 


THE autumn general meeting of the Iron and 
Steel Institute will be held on Tuesday and 
Wednesday, November 24 and 25, at the offices of 
the Institute, 4, Grosvenor-gardens, London, 8.W.1. 
A symposium on “ Sinter ”’ will be held immediately 
following the meeting, on the afternoon of Wednes- 
day and the whole of the following day. 

The meeting opens at 2.15 p.m., on Tuesday, 
November 24, when formal business will be trans- 
acted and there will be an election of members. 
From 2.30 until 4.15 p.m., a joint discussion will 
be held on three papers, namely, “The Effect of 
Emissivitiy and Flame Length on Heat Transfer in 
the Open-Hearth Furnace,” by Professor M. W. 
Thring ; ‘‘ Experiments on Flame Radiation in an 
Empty Open-Hearth Furnace,” by Mr. W. P. 
Cashmore and Professor M. W. Thring; and “‘ The 
Length of Oil and Gas Flames,” by Mr. A. L. Cude. 
From 4.15 until 5.15 p.m., a paper by Mr. A. M. 
Frankau on ‘“‘ Water Cooling of Open-Hearth 
Furnaces ”’ will be presented and discussed. 

On Wednesday morning there will be a joint dis- 
cussion on four papers: ‘‘ The Notched Slow- Bend 
Test as a Brittle-Fracture Test,” by Professor 
J. E. de Graaf and Dr. J. H. van der Veen; ‘‘ The 
Fracture of Alpha Iron,” by Dr. C. F. Tipper and 
Dr. E. O. Hall; ‘‘ Intergranular Brittleness in 
Tron-Oxygen Alloys,” by Mr. W. P. Rees and Mr. 
B. E. Hopkins; and ‘The Cleavage Strength of 
Polycrystals,” by Dr. N. J. Petch. From noon 
until 1.15 p.m., a paper by Dr. N. P. Allan, Mr. 
W. P. Rees, Mr. B. E. Hopkins and Mr. H. R. 
Tipler, on ‘‘ Tensile and Impact Properties of High- 
Purity Fe-C and Fe-C-Mn Alloys of Low-Carbon 
Content,” will be discussed. 


Symposium ON SINTER. 


On Wednesday afternoon, from 2.15 until 3.30, 
a paper by Mr. H. Wendeborn, on “ Sintering as a 
Physical Process” will be discussed. From 3.30 
until 5 p.m. there will be a joint discussion on four 
papers, namely, “‘The Mechanism of Reduction of 
Iron Oxides,” by Mr. J. O. Edstrém; ‘‘ Softening 
of Iron Ores at High Temperatures,” by Mr. A. 
Grieve ; ‘“‘The Chemical Constitution of Sinters,”’ 
by Dr. R. Wild; and ‘‘ Radiographic Studies of the 
Process of Sintering of Iron Ores,” by Mr. E. Cohen. 

On Thursday morning seven papers will be dis- 
cussed jointly: ‘‘ Factors Controlling the Rate of 
Sinter Production,” by Mr. E. W. Voice, Mr. 
S. H. Brooks, Dr. W. Davies and Mr. B. L. Robert- 
son; “The Permeability of Sinter Beds,” by 
Mr. E. W. Voice, Mr. 8. H. Brooks and Dr. P. K. 
Gledhill; ‘‘ Permeability Tests on Blast-Furnace 
Raw Materials,” by Mr. E. W. Nixon and Mr. 
F. R. Maw; ‘Effect of Mineral Additions and 
Moisture Control on Sintering Sierra Leone Con- 
centrates,” by Dr. P. K. Gledhill, Mr. G. C. Carter 
and Mr. C. F. Ely; “‘Sinter-Plant Assessment 
Trials at Dagenham and Cleveland,” by Mr. R. F. 
Jennings, Mr. E. W. Voice, Dr. P. K. Gledhill, 
Mr. G. C. Carter and Mr. C. F. Ely; ‘‘ Towards 
Faster Sintering of Ironstone,” by Mr. M. A. K. 
Grice and Dr. W. Davies; ‘‘ The Rating of Sinter 
Plants for Economic Output,” by Mr. R. F. 
Jennings. From 2.15 until 4.30 p.m., there will 
be joint discussion on two papers, namely, ‘ Iron- 
making from High Sinter Burdens,” by Mr. G. D. 
Elliot, Mr. J. A. Bond and Mr. T. E. Mitchell ; 
and “‘ Sintering Practice at Domnarfvet, Sweden,” 
by Mr. C. Danielsson. 





New 400-MW Power Station.—The British Elec- 
tricity Authority has received the consent of the 
Minister of Fuel and Power to the establishment of a 
new power station in the Repton district of Derbyshire. 
This station, which will be known as Willington, will 
have an initial installed capacity of 400 MW, the plant 
consisting of four 100-MW turbo-generators, each 
served by 830,000-lb. boilers. The station will be one 
of a number of new stations situated near the East 
Midlands coalfield, which will feed into the 275-kV 
supergrid. 
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|in which no electrical wiring is used, connected at 
| both ends by flange-mounted adaptor units on the 
Inauis. Chapman and Hall, Limited, 37, Essex-| fireproof bulkhead, into the fire-warning circuit, so 
street, London, W.C.2. [Price 21s. net.] | that it forms a continuous ring; by this means, 
Belt and Bucket Elevators. By H. Davies. The Associa-|its operation is unaffected even if the sensing 


BOOKS RECEIVED. 


An Introduction to Railway Engineering. By RONALD A. 


NOTES ON NEW BOOKS. 


Electric Resistance Heating. 


The British Electrical Development Association, 
2, Savoy-hill, London, W.C.2. [Price 9s., post free.] 


Tuts is No. 5 of a series of monographs published 
by the British Electrical Development Association 
under the general title “‘ Electricity and Pro- 
ductivity.” For heating, it is in convenience of 
application that the advantages of electricity lie ; 
as a source it’ is per se expensive, but, as the 
introductory chapter of this book points out, the 
efficiency of application is frequently so high, as 
compared with other methods, that it may actually 
show overall economy. Ease of control, cleanliness, 
and local application of the heat where it is wanted 
in very many cases override all considerations 
relating to the actual cost of the source. It is the 
purpose of this book to provide detail information 
about the wide variety of industrial processes for 
which electricity may claim outstanding advan- 
tages. Some cannot be paralleled by any other 
method as, for instance, when the heat is actually 
generated in the material being treated. An 
important example of this is furnished by induction 
heating, with which this book is not concerned. 
Its restricted field is, however, large and the appli- 
cations of resistance heating range from heat- 
treatment furnaces to electric soldering irons, taking 
in electric boilers, platen heating, infra-red ovens 
and many other applications. The various types 
of appliance are described in detail with useful 
accompanying illustrations and the volume should 
be of considerable instructional value to anyone 
who has not yet appreciated the importance of 
the part which electric heating can play in works 
operations. 


Sound Barrier. 


By NEVILLE DUKE and EDWARD LANCHBERY. Cassell 
and Company Limited, 37-38, St. Andrew’s Hill, Queen 
Victoria-street, London, E.C.4. [Price 8s. 6d. net.) 


Tue sub-title of this book, “The Story of High- 
Speed Flight,” gives a truer picture of its scope 
than does the main title, for it aims at a survey of 
the whole field of aircraft-engineering development 
that has followed the introduction of the aircraft 
gas turbine, and is not at all concerned with the 
personal experiences of a test pilot who has many 
times flown “‘ through the sound barrier.” In their 
foreword, the authors state that their book is 
intended for the general non-technical reader, “ to 
provide an insight into the manner in which the 
team of designer, aerodynamist, engineer, physicist, 
and pilot plan the campaign for yet another con- 
quest of the skies.” It is likely, in fact, that the 
book will appeal more to the reader who is already 
aeronautically-minded, as a concise and objective 
review of the present position of aeronautics. The 
book is divided into four sections: (1) Supersonic 
and High-Altitude Flying, which covers briefly the 
effects of flight in the transonic and supersonic 
regions and the production of sonic bangs; (2) 
Design for Speed, subdivided into “engines,” 
“ aircraft,” and “ pilot,” and covering aspects of 
design such as propulsion and aerodynamics, 
structural effects, development in materials, landing 
gear, controls, cabin-conditioning, ‘“‘g” and pres- 
sure suits, and visual effects at high altitude ; 
(3) Design for Use, describing briefly the considera- 


tions leading to the evolution of such aircraft as | 


the Vulcan, Victor, Javelin, Valiant, Comet, Vis- 
count, Hunter, Swift, and the Folland Gnat light- 
weight fighter project ; nd (4) Things to Come, in 
which the authors speculate on the elimination of 
the undercarriage ; airborne launching for high- 
speed aircraft; the development of thrust greater 
than the aircraft weight ; and the possibilities of 
space flight. The lack of an index is a disadvantage. 
Although in places the text is not well-phrased and 
is even inaccurate—for instance, on page 65, in 
discussing the effects of wing loading on ceiling, it is 
stated that ‘‘ The effect of increasing the wing area 
is to decrease the weight of the aircraft itself ”’°— 
in general, the authors have succeeded in presenting 
a compact, factual picture of the developments of 
the last ten years. 


tion of Engineering and Shipbuilding Draughtsmen, 


4s.] 

A Review of Materials Handling in British Manufacturing 
Industries. The Institution of Production Engineers, 
36, Portman-square, London, W.1. [Price 5s.] 

Overseas Economic Surveys. Iraq. By S. SIMMONDS 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 2s. net.] 

University of London. University College 
1953-54. University College London, 
London, W.C.1. 

British Electrical and Allied Industries Research Associa- 
tion. Technical Report No. G/T 272. 
Voltage Characteristics: Self Capacitance of H.V. 


Gower-street, 


[Price 15s.] No. L/T 273. The Dielectric Properties of 
Phenol Formaldehyde Resin. By E. Rusuton. [Price 
7s. 6d.) No. L/T 274. 


ism of Tracking. 
and G. C. Ives. [Price 12s.) No. Q/T 138. 
Excitation of Capacitor-Compensated Induction Motors. 
By J. A. NICHOLSON. [Price 6s.] No. Y/T 15. 
Characteristics of a Small Heat Pump Installation. By 
M. V. GRIFFITH and H. J. EIGHTEEN. [Price 15s.] 
No. Y/T 20. The Shinfield Heat Pump. Interim 
Report. By M. V. GRIFFITH and H. J. EIGHTEEN. 
[Price 6s.] Offices of the Association, Thorncroft 
Manor, Dorking-road, Leatherhead, Surrey. 

Carrier Current on Power Lines. By ANDRE CHEVAL- 
LIER. Beama Journal, 36, Kingsway, London, W.C.2. 
[Price 2s. 6d.]} 

Machinery’s Yellow Back Series. No. 26A. 
ment Equipment. By S. COLLARD CHURCHILL. No. 
26B. Heat Treatment Practice. By S. COLLARD 
CHURCHILL. No. 32. Graphical Spring Design. 
No. 33. Epicyclic Gearing. Kinematics and Torque 
Distribution. By W. Brown. No. 34. 
ing. The Machinery Publishing Company, Limited, 
National House, West-street, Brighton, 1. [Price 
4s. each.] 


Heat Treat- 





TRADE PUBLICATIONS. 


Timber Saw-Bench.—The Startrite Engineering Co., 
Ltd., Waterside Works, Gadshill, Gillingham, Kent, 
have issued particulars of an 11-in. timber saw-bench. 
The machine is capable of cutting stock up to 4} in. 
thick and is driven by a 14-h.p. motor. It is equipped 
with a tilting rip-fence, a mitre-fence and feed and 
run-off rollers. 

Inspection Projector.—A production projector for the 
rapid inspection of components is described in a leaflet 
issued by Hilger & Watts, Ltd., Hilger Division, 
98, St. Pancras-way, London, N.W.1. Three models 
are made for different purposes; all are for horizontal 
mounting and have screens 15 in.by 12 in., and working 
areas of 14 in. by 11 in. 

Removing Valve Cotters.—A device for slipping under 
automobile valve springs to catch the split cotters 
during removal is described in a leaflet issued by 
Harmans Engineering Co., Yelland, Barnstaple, North 
Devon. 

Steam Accumulators.—In a leafiet issued by the Steam 
Storage Co., Ltd., 20a, Basinghall-street, Leeds, 1, the 
advantages of using steam accumulators are outlined. 
Where there is a fluctuating demand for steam, they 
stabilise the load on the boilers and, by allowing even 
stoking, miprove fuel consumption. 

Flexible Tubes and Hoses.—A large brochure published 
by the Compofiex Co., Ltd., 26, Grosvenor-gardens, 
London, 8.W.1, covers a wide variety of flexible tubing 
and hose. Internal diameters range from % in. to 8 in. 
and materials can be composite, rubber, metallic or 
plastic. Connectors and fittings for the various types 
are also described. Cloth, paper and “ Filmic ” tapes 
are listed. 











AIRCRAFT FIRE 
PROTECTION. 


Important developments in aircraft-engine fire 
protection have been announced recently by the 
Graviner Manufacturing Company, Limited, Poyle 
Mill Works, Colnbrook, Buckinghamshire. A new fire 
detector, shown in Fig. 1 and known as Firewire, 
is automatically resetting, is unusually light and 
gives warning of the onset of fire in the engine 
in less than 3 seconds. 
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Thermal Decomposition of 
Organic Insulating Materials in Relation to the Mechan- | 
By V. E. YARSLEY, W. J. GRANT | 
The Self- | 





Shell Mould- | 





element should fracture. The detector operates on 
Onslow Hall, Little Green, Richmond, Surrey. [Price | ejther 26-volt or 115-volt alternating current. 


The sensing element comprises a stainless-steel 
capillary containing a central wire electrode 


|separated from the walls of the capillary by a 
| temperature-sensitive material completely filling the 
| capillary. 
| material decreases rapidly as the temperature rises. 
Calendar | Thus, should the temperature of the element rise 


The electrical resistance of the filling 


to a predetermined value, the current flow in the 


| circuit becomes sufficient to operate a relay in the 
Restriking | #e-warning circuit. When the temperature falls 
| below the resetting value, the current flow decreases 
Transformers, Reactors and Busbars. By J.S. Vosper.|and the relay is de-energised. The relay box in 
| the fire-warning circuit contains a transformer, a 
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full-wave rectifier, a relay and a test switch; the 
arrangement of the circuit is shown in Fig. 2. 

The flexible sensing element, 0-09 in. in diameter, 
weighs 0-15 oz. per foot run ; the end fittings weigh 
1-74 oz., and the male and female bulkhead fittings 
weigh, respectively, 3-5 oz. and 3-75 oz. The 
relay box weighs 16 oz. The Firewire detector has 
been developed intensively over the past five years, 
in co-operation with the Royal Aircraft Establish- 
ment and Rolls-Royce Limited. Repeated tests 
have shown that there is no deterioration of the 
sensing element even after it has been subjected 
to a temperature of 1,100 deg. C. for six minutes at 
every point along its length. 

The other Graviner development is a high-rate 
discharge head for aircraft-engine fire-extinguishing 
systems, developed as a result of the company’s 
work on explosion suppression ; a description of the 
latter was given on page 11 of our 173rd volume 
(January 4, 1952). The high-rate discharge system 
is almost completely interchangeable with the 
current range of Graviner extinguishing equipment, 
and complete discharge is effected within 0-5 to 
0-75 second. It eliminates the use of distribution 
spray rings, such as are used at present, and results 
in a weight saving of 1 lb. for a single-head extin- 
guishing bottle, 14 lb. for a dual-head bottle, and 
2 Ib. for a triple-head bottle. Full-scale testing in 
the United States has shown that the high-rate 


It has been approved by | discharge head can extinguish a fire with up to 20 
the Air Registration Board and the Ministry of| per cent. less extinguishing fluid than is required 
It consists of a flexible sensing element, | in a normal spray-ring system. 





